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About The Cover | 


The modular and oscillator product line in this 
Data Book ranges from low-cost, TO-12 packaged 
amplifier modules for commercial applications to 
military- and space- qualified amplifiers, signal 
sources and _ signal-processing components. 
Shown (clockwise from lower left): Double- 
balanced mixer schematic, dielectric-resonator 
and YIG-tuned oscillator circuits, typical products 


and packages, Avanpak” flatpack amplifier, PIN- -_ "3 e 
diode switch, TO-8 amplifier module, PlanarPak™ . ine 
surface-mount amplifier. 


Avantek, Inc. reserves the right to make changes to the products described in this catalog to improve performance, reliability or 
manufacturability at any time without notice. Changes and additions made after the publication of this catalog will be reflected in 


updated product data sheets or other literature as soon as possible. — 


Avantek, Inc.,. recommends that before the products described herein are written into specifications or used in critical applications 
that the performance characteristics be verified by contacting any authorized Avantek distributor, representative or the factory. 


Every effort has been made to ensure the accuracy of the information contained in this Data Book to:factory specifications on 
January 15, 1990, however Avantek, Inc. assumes no responsibility for errors, omissions or future specification changes as 
described above. . 
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Unless otherwise indicated, all specifications indicated as minimum or maximum are guaranteed at the temperatures and under 
the conditions described. All specifications indicated as typical are tested on a periodic basis and are intended to provide a good 
indication of actual performance, but are not guaranteed. FOR MORE DETAILED INFORMATION ON ANY PRODUCT, CON- 
TACT ANY AUTHORIZED AVANTEK DISTRIBUTOR, REPRESENTATIVE OR THE FACTORY. 


The following are trademarks of Avantek, Inc. 
QAVANTEK ® 
~ MiCamp® 
UNIT® 
PlanarPak™ 
Avanpak™ 
MODAMP™ 
IMFET™ 


- Some Avantek products are manufactured under the following U.S. patents: 
3809817, 3931472, 3978282, Re. 29844, 4595881, 4649354, 4672023. 


Copyright 1990, Avantek, Inc. 
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Introduction | 


SOME INFORMATION ABOUT THIS DATA BOOK 


Standard Modular ane Oscillator Components 


Avantek’s Modular and Oscillator Components Data Book 
contains detailed information on our full line of standard 
modular and oscillator products. This book includes all 
Avantek products in TO-8, TO-39 and TO-12 metal cans, in 
the PlanarPak surface mount package, the Avanpak mini- 
ature microwave flatpack, and the Avantek RF dual-inline 
package, as well as functional cascades (UTC Series) in alu- 
minum cases with connectors, and all YIG-tuned oscillator 
and YIG filter packages. 


This Data Book is divided into sections, based on the following 
definitions of product functions: 


1. IF Products—all amplifiers, variable attenuators, detec- 
tors and related components. 


2. Mixer Products—all thin-film and soft-substrate mixers, 
mixer preamplifiers and frequency multipliers. 
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3. Control pavies Products—reflective and non-reflective 
switches and limiters — 


4. Oscillator Prsducts:2vllage-contclied: osallaisra: 
dielectric. resonator oscillators, YIG-tuned oscillators, 
YIG-tuned oscillators with drivers, YIG-tuned filters and 
YIG filter-driver assemblies. . 


Available ne Distribution 


All products in this data book which operate at frequencies up 
to 26 GHz‘ are available through Avantek’s network of 
authorized distributors. For pricing information or to place an 
order, please contact any Avantek field sales office, sales rep- 
Toceniauys or t distributor listed at ne. back of this book. 


« Contact your local representative, dietributor or field sales office for further information. Listings are in the back of this Data Book. 
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AVANTEK VERTICAL INTEGRATION 


Integration 








From Transistors and MMICs to Advanced 
Integrated Subassemblies 


1. Space-Age Technology: 
e Silicon and GaAs transistors 


e Silicon and GaAs Monolithic Microwave Integrated 
Circuits (MMICs) 


e Thin-film hybrid Microwave Integrated Circuits (MICs) 
e Mixers and RF switches 
e Advanced fabrication technology 
e Proprietary packaging 
2. Premium Product Performance: 
e GaAs FETs operating beyond 60 GHz 
e GaAs MMICs through 20 GHz 


e Widest oscillator and amplifier bandwidths 
— Only available 2-18, 18-40 GHz transistor amplifiers 
— Only available 18-26, 26-40 and 33-50 GHz 
transistor YTOs 


e Lowest amplifier noise figures 





The tiny GaAs monolithic microwave integrated circuit performs 
the same basic function as the similar hybrid circuit in 1/25th the 
area and eliminates most circuit adjustment.s Insets: The same 
MMIC shown actual size and enlarged 35 times. 


Frequency Spectrum Chart 
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RADIO SATELLITE MICROWAVE ELECTRONIC 
COMMUNICATIONS COMMUNICATIONS RELAY DEFENSE 
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Integration 


3. High Quality/Reliability 


e Supplier to virtually all airborne electronic warfare 
systems 


e Space-qualified products 
e Integrated QA/QC system 


e High-reliability screening 





4. Vertical Integration 
e Microwave transistors 
e Silicon and GaAs MMICs 
e Modular amplifiers and signal-processing components 
e Modular signal control components 
e Wideband and communications/radar-band amplifiers 
e Variable- and fixed-frequency oscillators 


e Digitally- and voltage-tuned oscillator and filter 
assemblies 


e Downconverters, amplifier-downconverters and 
mixer-preamps 


e Multifunction subassemblies 





e Over 700 standard products 
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5. Volume Manufacturing Capability 6. Over 20 Years of Experience 
e Four U.S. manufacturing facilities e Manufacturing solid-state microwave components 


e¢ 600,000 sq. ft. since 1965 
e Over 2600 employees Semiconductors and thin-film hybrids since 1968 


e Industry’s most advanced microwave semiconductor Tunable microwave oscillators since 1969 
facility Microwave mixers since 1980 
e Three million product units shipped in five years Monolithic Microwave ICs since 1982 


(excluding semiconductors) Thin-film mixers since 1986 
HEMTs and MSI MMICs since 1987 


60 GHz amplifiers since 1988 


NEWARK 


Ras 







FOLSOM 


MILPITAS 


SANTA CLARA 
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QAVANTEK 


Avantek, Inc. was founded in late 1965 to meet the electronic 
industry's need for high performance solid state VHF, UHF 
and microwave transistor amplifiers. 


By December, 1965, the company had developed and intro- 
duced a family of low-noise solid state preamplifiers covering 
the 30 to 1000 MHz frequency range. Less than six months 
later, Avantek added solid state microwave amplifiers with 
octave band coverage through 2300 MHz as well as narrow- 
band amplifiers for specific communications bands in that 
frequency range. This early family of highly reliable Avantek 
transistor amplifiers played a significant part in the microwave 
industry's decision to replace tube-type amplifiers with solid 
state. | 


Advances in solid state amplifier technology were hampered 
in these early years by the limited and sporadic availability of 
microwave transistors. Device suppliers simply were not able 
to keep pace with the progress made by Avantek circuit 
designers. 


Consequently, in the spring of 1968, Avantek added the staff 
and facilities to design, develop and manufacture its own gold- 
metalized planar epitaxial microwave transistors. The capa- 
bility to design and produce high performance microwave 
transistors in-house is one of the important factors leading to 
Avantek’s present success. Today, virtually every microwave 
transistor used in an Avantek product is an Avantek transistor. 
In 1968, Avantek also established a facility for the production 
of hybrid thin-film microwave integrated circuits (MICs). 

In February, 1970, Avantek was granted a patent on the tech- 
niques of producing unconditionally-stable, cascadable 
wideband amplifier modules. This concept resulted in a wide 
variety of modular “gain blocks” tiny thin-film modules in TO-8 
and TO-12 transistor packages. 


To meet the needs of both the commercial and military user 
Avantek introduced thin-film fundamental YIG-tuned transis- 
tor oscillators in 1969. In 1973, varactor-tuned transistor oscil- 
lators were added to the growing component line. Some 
more-recent Avantek developments include: 


1981 


5-watt communications/radar-band GaAs FET a am olitiers. 
Dielectrically-stabilized microwave oscillators. 

Avanpak flatpack amplifiers through 18 GHz. 

YIG filters. 

1 Watt, 4-8 GHz GaAs FET amplifier. 


1982 
e Industry's first 40+ GHz GaAs FET. 
1983 


e Silicon monolithic microwave ICs into production 
e Industry's first 26.5-40 GHz GaAs FET amplifier 
e 10 watt 6 GHz amplifiers. 
e 
@ 


eee 86 @ 


45 watt, 900 MHz amplifiers. 
Industry's first 26.5-40 GHz GaAs FET YIG-tuned 
oscillator. 


1984 


e GaAs monolithic amplifiers introduced 
e Industry's first 18-40 GHz GaAs FET amplifiers 
e PlanarPak surface mount package 


1985 


e Industry’s first 2 watt, 20 GHz GaAs FET. 
e Industry's first 55 watt bipolar transistor @ 900 MHz 
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Twenty-Five Years of 
Solid State Leadership 


1986 


e Tunable dielectric-resonator oscillators 

e Low-cost, plastic-packaged MMIC amplifiers 

e Industry’s first 33-50 GHz YIG-tuned GaAs FET 
oscillator 

e Industry's first 45 GHz GaAs FET amplifier 


1987 


° Patented fast-switching multi-resonator DRO detian 
e 6—18 GHz, 1-watt power amplifier. 
e 2-20 GHz, quarter-watt MMIC. 


1988 


e HEMT device with 0.5 dB noise figure at 12 GHz 

e 35 GHz HEMT with 12 dB gain. 

e Industry's first medium-scale integration (MSI) silicon 
-MMICs. 

e 60 GHz integrated amplifi ier/downconverter — 


1989 


e Very-low-cost 1” dia., 1 8 oz. YTOs 
e pAVPAK microstrip package 

e 5.5 GHz divide-by-4 Si MMIC 

e 6 GHz active mixer Si MMIC 

e 35.5 GHz 0.5 watt power amplifier 
e 100 watt 900 MHz amplifiers 

e 80+ GHz pseudomorphic HEMT 


Today, Avantek is the world’s leading manufacturer of micro- 
wave products. During the past two decades Avantek has 
produced more Monolithic Microwave Integrated Circuits 
(MMICs), wideband solid state microwave and millimeter- 
wave amplifiers, YiG-tuned oscillators and low-noise commu- 
nications/radar amplifiers than all other U.S. manufacturers 
combined. Over the past five years Avantek has shipped 
nearly three million product units (excluding all permiconeuctor 
devices) to over 3000 customers. 


Today the Avantek microwave product line includes: 


e Microwave Semiconductors 

e Silicon Transistors 

e Gallium Arsenide Field Effect Transistors 
e GaAs and Silicon Monolithic Microwave Integrated 
Circuits — 

High Frequency Silicon ICs 
Fiber-optics ICs 

Internally-Matched GaAs FETs 
Avanpak Miniature Flatpack Products 
PlanarPak Surface-Mount Products _ 
nAVPAK Microstrip Products 

Control Components: 

— Mixers © 

— Switches 

— Limiters 

— Attenuators 

— Filters 

YIG-tuned Oscillators and Filters 
Varactor-Tuned Oscillators 

Dielectric Resonator Oscillators 
Wideband Microwave Amplifiers 
Low-Noise Communications Amplifiers 
Power Amplifiers 

Modular Amplifiers 

Special-Purpose Amplifiers 
Multifunction Integrated Assemblies 
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- Other Company 
~ -___ -Products 





Avantek products cover frequencies from DC to 60 GHz for 
use in electronic defense and radar; missiles and satellites; 
test equipment and instrumentation; and communications 
equipment for the military, commercial, industrial and con- 
sumer markets, both domestic and international. . 


Avantek Employees and Facilities: Today there are over 2600 
employees in the Avantek family supported by some of the 
industry's most modern equipment and facilities. Manufactur- 
ing, engineering and administrative facilities, all located in 


California, include 255,000 sq. ft. in Santa Clara, 180,000 sq. 
ft. in Milpitas, 88,000 sq. ft. in Folsom and 90,000 sq. ft. in 
Newark. Avantek also has a facility in Farnborough, UK to 
support European requirements. This staff and floorspace 
supports Avantek’'s fundamental vertical integration strategy: 
to manufacture high-performance microwave semiconduc- 
tors, to build these into amplifiers and other functional “build- 
ing blocks,” to integrate these functions into multifunction 
assemblies—and to support all products with research, 
engineering, quality control and customer support. 


OTHER COMPANY PRODUCTS 


SEMICONDUCTORS 


Avantek’s line of advanced microwave semiconductors is fully 
described in the Avantek Semiconductor Data Book. Products 
include: 


SILICON BIPOLAR TRANSISTORS 


Avantek’s line of silicon bipolar transistors offers high gain, 
low noise figure and moderate power output for amplifier 
applications up to 6 GHz and oscillator applications through 
12 GHz. The devices are available in a variety of package 
styles suitable for commercial through military applications. 


SILICON MONOLITHIC MICROWAVE 
INTEGRATED CIRCUITS 


Avantek has over 55 different models in its steadily-increasing 
line of MODAMP MSA-series monolithic amplifiers and MSF- 
series frequency converters. These silicon MMICs are 
designed for use in narrow- and broad-bandwidth applications 
from DC to 6 GHz. They are offered in package styles for mili- 
tary, industrial and high-volume commercial designs. The 
same MMIC designs are also offered in unpackaged chip form 
for incorporation in thin- or thick-film hybrid MIC applications. 


Avantek also offers a series of advanced MaglC™ silicon 
monolithic circuits using its ISOSAT process for high- 
performance and medium-scale integration devices. Prod- 
ucts include active mixers operating through 8 GHz; low-noise 
amplifiers, AGC amplifiers and frequency dividers operating 
through 6 GHz, and a series of functional units designed for 
fiber-optic communications appicevone: 


GALLIUM ARSENIDE FIELD EFFECT 
TRANSISTORS (GaAs FETs) 


Avantek’s range of GaAs FETs includes low-noise, high-gain 
devices operating through 18 GHz, and medium-power 
devices operating to 15 GHz. Suitable for use in military, 
industrial and commercial applications, all transistors are 
designed and tested to provide extremely uniform perform- 
ance for the most severe and critical microwave applications. 


GALLIUM ARSENIDE MONOLITHIC MICROWAVE 
INTEGRATED CIRCUITS 


Avantek now offers an extremely versatile, cost-effective 2 to 
6 GHz GaAs MMIC gain block suitable for commercial 
applications. 


IMFET™ INTERNALLY-MATCHED GaAs FETs 


Avantek’s line of IMFET internally-matched GaAs FETs pro- 
vides output power of up to 6 watts, optimized for specific 
frequency bands between 2.9 and 8.4 GHz. These power FET 
assemblies contain all the necessary matching circuitry to 
allow them to be used in 50-ohm applications without external 
tuning. 


MICROWAVE and MILLIMETER-WAVE AMPLIFIERS 


Avantek produces microwave/millimeter-wave amplifiers 
operating at frequencies through 60 GHz. Its products include 
low-noise, wideband amplifiers; GaAs FET thin-film limiting 
amplifiers, Temperature-compensated GaAs FET amplifiers; 
Wideband, medium-power amplifiers, Solid-state TWT 
replacement amplifiers and communications and radar-band 
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amplifiers for low-noise preamplification, medium- -power 
driver and high-power output applications. Standard amplifier 
products are listed in the Avantek Microwave and Millimeter- 
Wave Amplifier Data Book. 


« Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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QAVANTEK 


MOC DIVISION 


Avantek’s Modular and Oscillator Components Division offers 
a wide range of RF and microwave components to meet our 
customers’ needs for cost-effective, high-performance prod- 
ucts. Drawing on Avantek’s state-of-the-art silicon and gallium 
arsenide semiconductor capabilities, the Modular and Oscilla- 
tor Components Division maintains expert staffs of design, 
manufacturing, test and quality personnel whose goal is to 
provide our customers with an ever-increasing range of high 
performance RF and microwave components. Our people are 
supported with the best equipment available throughout the 
entire development/manufacturing/test process. Computer- 





aided design, engineering, drafting-and manufacturing play a — 


significant and ever-increasing role in the production of our 
products, and our high volume, automated production and 
test capabilities are constantly being upgraded. 


MOC products offer the. ‘system designer a cost-effective 


“building block” approach which usually saves both time and 
money, and yields improved system performance. Consider 
some of the MOC benefits: -_ 

Design cost savings | 

Greatly reduced system development time — 
State-of-the-art, off-the-shelf system building blocks 
Simplified system troubleshooting and repair — 


the Avantek MOC: Team 
MOC FUNCTIONS 


Full-time, ongoing product development and Suppor from 


Modular and 
Oscillator Components 


available to meet size, weight and design requirements. Pack- 
age options available are: 


TO-8, TO-39, and TO-12 Metal Cans 

PlanarPak Surface Mount 

Avanpak Connectored or Connectorless UTC Cascade 
Dual-in-Line 

YIG Oscillator and Filter Packages 


The TO and PlanarPak packages offer the smallest size with 
the TO being suitable for through-hole softboard applications 
and the PlanarPak providing state-of-the-art component tech- 
nology for either softboard or ceramic substrate surface- 
mount applications. The Avanpak package is ideal for either 
connectored or connectorless applications where premium 
performance and small size are essential. The UTC Cascade 
offers one to four of the TO modular products in a connec- 
tored, sealed aluminum case. 


Where possible, throughout this catalog, products which are 
available in different package options are listed as a series on 
the same catalog page. The different packages in which the 
particular product is available are indicated by the relevant 
case drawings on each data sheet. Detailed dimensional 
drawings of all Avantek modular packages can be found in the 
Case Drawings section of this catalog. - 


_. HOW TO USE THE DATABOOK SERIES 


Avantek MOC products cover frequency ranges from DC i, 
millimeter wave, and are designed to operate in conventional _ 
50 ohm systems as stand-alone functions or in combination a 


with other functions. 


Modular products include Amplifiers, AGC Amplifiers, Limiting ee 
Amplifiers, Mixers, Mixer-Preamplifiers, Switches, Atten- 


uators, Limiters, Detectors, Oscillators, and Filters. The Se- 


lection Guides throughout this catalog are provided to offer 


the user a convenient overview for each product category. 
Each Selection Guide provides technical information about 
Avantek products to aid in proper selection and eatin of the 
relevant data page. 


MOC PACKAGE OPTIONS 


In addition to the wide range of performance offered by the 
MOC Products Family, a variety of package options is also 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


The Avantek Databook set consists of the following items: 


1. Product Guide 


2. Modular and Oscillator Components Data Book 
3. Semiconductor Data Book 


(4, Microwave and Millimeter Wave Amplifier Data Book 


cae Item 1, the Product Guide, gives summary specifications for 
~ all of Avantek's standard products at time of publication. Cus- 


tom and special products are described. It is suggested that 


_ this Product Guide be used as the first reference to locate 
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products of possible use. When potentially useful products 
have been identified, the user should refer to items 2 through 
4, the data books, which provide complete, detailed data 
sheets on all standard Avantek products in that category plus 
applications notes and other appropriate information. Some 
products, such as modular amplifiers, may appear in more 
than one databook for user convenience. 


« Contact your local representative, distributor or field salee office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


PRODUCT DESCRIPTION 


Avantek supplies a wide selection of high performance thin- 
film hybrid products in the PlanarPak surface mount package 
covering the frequency of DC to 18 GHz. A surface mount 
component solution reduces board area and weight by 
40-60% in comparison to conventional TO-8 through lead 
“drop-in” package assembly alternatives, ultimately resulting 
in significantly enhanced system performance. In addition to 
amplifier, the PlanarPak product line includes a selection of 





switches, mixers, attenuators, detectors, filters, and other | 
passive components and functions packaged in three stan- | 


PlanarPak Surface Mount Products 
Selection Guide 


dard sizes, 1/4"X1/4”, 3/8"X3/8” and 0.4”X0.8”... with perform- 
ance guaranteed up to 18 GHz... allowing a complete surface 
mount component solution. Refer to the appropriate product 
section for detailed specifications for these products. 


Application Note “Using PlanarPak Surface Mount Compo- 
nents” on page 14-38 covers methods of assembly and 
printed circuit board selection to maximize performance from 
these devices. Test fixtures for these ica are covered on 
page 15-7. 





AMPLIFIERS 
Guaranteed Specifications at 0° to 50°C Case Temperature 





Power Output 3rd Order 





Frequency Noise at 1 dB Gain Intercept Power Requirements 
Range Gain Figure - Compression Point Current 
(GHz) (dB) (dB) ~ (dBm) (dBm) Voltage (mA) — Case Page 
Model Minimum Minimum Maximum _ Minimum Typ./Min. (VDC) Nominal Drawing Number 
PPA-210 .010-.2 8.0 20 | +11 +29 +15 15 - PP-38 - 3-16 
PPA-211 .010-.2 75 2.7 +17 +28 +15 30 PP-38 3-18 
PPA-253 .005-.2 29.0 4.0 0 +14 +5 30 © _  PP-25 2-4 
PPA-441 .020-.4 13.5 4.5 +15 +32 +15 32 =. ~—~*#PP-38 3-32 
PPA-543 .010-.5 10.0 2.5 +6 +22 +15 25 PP-38 3-84 
PPA-517 .005-.5 22.0 2.5 +5 +15 +15 22 PP-38 3-66 
PPA-544 .010-.5 10.0 3.0 +12 +28 +15 36 PP-38 3-86 
PPA-520 .005-.5 14.0 4.5 +12 +22 +5 33 PP-38. 3-72 
PPA-519 .005-.5 13.0 5.5 +18 +29 +15 70 PP-38 3-70 
PPA-509 .005-.5 13.0 5.5 +20 +35/30 +15 90 PP-38 3-50 
PPA-557 .010-.5 12.0 6.0 +18.5 +25 +5 105 PP-38 2-6 
PPA-1043 .010-1.0 10.0 4.0 +6 +19 +15 25 PP-38 3-132 
PPA-1 044 .010-1.0 10.0 4.5 +12 +28/+22 +1 5 35 PP-38 a 34 
PPA B05: 2e8 is t e) im B5 a : 
PPA-1007 .005-1.0 12.5 5.0 +11 +21 +5 33 PP-38 3-116 
‘ PPA-1006 .005-1.0 11.0 6.0 +17 +27 +15 70 PP-38 3-114 
PPA-1005 .005-1.0 11.0 6.0 +20 +35 +15 90 ~ PP-38 3-112 
PPA-2012 .5-2.0 9.0 4.0 +12 +23 +15 50 PP-38 3-160 
PPA-2013 .5-2.0 9.0 5.5 +19 +33 +15 100 PP-38 3-162 
PPA-2023  .010-2.0 8.0 8.5 +14 +25 +15 50 PP-38 3-168 
80 PP-48 2-8 


PPA-2123 1-2 31.0 2.2 +11.0 +23 +12-415 





PPA-18232 a4 8 9.0 9.5 +11 +24 +8 155 | PP-25 2-20 





ANALOG LEVEL DETECTORS 
Typical Specifications at 25°C Case Temperature, 





Input 
Frequency VSWR Sensitivity Flatness Video B/W Power 
Range (50Q) (V/mW) (dB) (kHz) (VDC) Case Page 
Model (MHz) Maximum Typical Maximum Typical © Nominal Type Number 
PPD-2001 20-2000 1.8 1.0 +.3 150 +15 PP-25DA 5-6 
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PlanarPak Surface Mount Products 
Selection Guide 


DIGITAL THRESHOLD DETECTOR: TTL OUTPUT,VOLTAGE OR RESISTANCE CONTROL 
Typical Specifications at 25°C Case Temperature 








Frequency Input Operating Input Control Voltage Current 
Range Flatness! Range VSWR Level Range @15 VDC Case Page 
Model (MHz) (dB), Max. (dBm), Typ. Max. Typ. Min./Max. (mA), Typ. Type Number 
PPD-6002 100-6000 +1.0 —10 to +10 2.0 0-1 Volts +11 to +16 12 PP-25D #£5-7 | 








ATTENUATOR: PIN DIODE 


Guaranteed Specifications at 0° to 50°C Case Temperature 








Insertion Switching 
Frequency Loss Attenuation VSWR Speed Control we 
Range (dB) (dB) (50Q) (usec) Voltage Case Page 
Model (MHz) Maximum Minimum Maximum Typical (V) Type Number 
PPF-030 100-500 2.5 40 2.0 5 0 to +15 PP-25F 47 
500-1000 3.0 35 2.0 5 


1000-2000 3.5 25 2.0 5 








LIMITING AMPLIFIER: 4 STAGE EMITTER COUPLED 
Guaranteed Specifications at 0° to 50°C Case Temperature 








. Input Power Saturated Output Power Noise 
Frequency Limiting Range Output Power Flatness Figure Operating = 
Range (dBm) | (dBm) (dB) (dB) Bias Case Page 
Model (MHz) Minimum Minimum Maximum Maximum (VDC) Type Number 
PPL-504 10-1000 —25 to +10 | —4.0 +0.8 10.0 +15 PP-48 3-215 








MIXER: TRIPLE BALANCED 
Typical Specifications at 25°C Case Temperature 








Frequency Range Conversion Isolation 
RF & LO IF Loss LOtoRF LOtolF VSWR Case Page 
Model (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 
PPM-2515M .05-2.5 .001-1.5 7.6 35 35 1.5:1 2.5:1 PP-38M 7-55 








SWITCH: PIN DIODE, SPDT, NON-REFLECTIVE 








Insertion Switching 
Frequency Loss Isolation VSWR Speed Control 
- Range (dB) (dB) (5022) (psec) Voltage Case Page 
Model (MHz) Maximum Minimum Maximum Maximum (VDC) Type Number 
PPS-010 10-200 1.5 40 1.7 5.0 - £15 PP-25S 8-12 | 
200-500 15° 30 
500-2000 2.5 20 








THIN-FILM PASSIVES: LOW PASS FILTERS 
Guaranteed Specifications at 0° to 55°C Case Temperature 





Passband Stopband Passband Stopband 
Frequency Frequency Insertion Insertion Passband 
Range Range Loss Loss VSWR 
(Minimum) (Maximum) (Maximum) (Minimum) Input Case Page 


Model ~ (GHz) (GHz) (dB) (dB) (Maximum) Type = Number 
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| PPA-253 
QAVANTEK Surface Mount Cascadable Amplifier 








5 to 200 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 200 MHz e High Gain Single Stage 
e High Gain: 32 dB (Typ) Gain Block 
e 5 Volt Supply | e Portable or Compact RF/IF 
e Surface Mount . Signal Processing | 
e Low Noise Figure: 3 dB (Typ) | 
e Small Size PP-25, p. 16-34 
DESCRIPTION 
The PPA-253 high-gain, low bias voltage, two-stage bipolar signal through the amplifier. Decoupling on the bias voltage 
RF amplifier is mounted in the Avantek PlanarPak surface input provides increased immunity to bias variations. 


mount package. Internal blocking capacitors couple the RF 


ELECTRICAL SPECIFICATIONS’ (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


ene Specifications 
Symbot Characteristic Typical P 
Te= 25°C | Tex orto s0°c | = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
‘DC Current 


1The PPA-253 is based on the GPD-252. 
TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted 

















KEY: +25°C 
&5°C———— 
-55°C——- —— 
Noise Figure 
£ 
3 Ss 3 
om g 23¢ 
ao) 5 é& 
PS & 23 
3 ry sx 3 
3 gee 
2 8 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS | THERMAL CHARACTERISTICS* 
DC Voltage? 2.5.6 awe wa ecdinceseaadewaancec ees +12 Volts Diet ons das Gece aa creeds iat oa Sw ete wate 160/160°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation Ger ag ada att .... 24/43 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... 4/7°C 
Storage Temperature ..................... —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) —0.25 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further information. Listinge are in the back of this Data Book. 
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PPA-253 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Input VSWR Output VSWR j Third-Order Intercept Point 
E 
co 
— 
& 
0 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
£ £ 
: : 
< = 
. ) 29 
© 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz . Frequency, MHz | 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS | BIAS = 5.00 VOLTS 








FREQ VSWR GAIN DEV LINO GPDEL VSWR ISOL 
MHz ~ IN dB DEG ns OUT dB 
100.0 1.12 31.9 ; -.3 587 1.42 46.8 
150.0 1.17 31.5 6 .630 1.43 46.7 
200.0 1.22 31.4 —3 .609 1.45 47.0 
250.0 1.25 30.9 547 1.46 47.0 
300.0 1.30 30.5 577 1.46 46.2 
350.0 1.38 30.1 577 1.45 46.4 
400.0 1.44 29.6 535 1.44 46.2 
450.0 1.51 29.1 .528 1.41 45.7 
500.0 1.59 28.4 504 1.38 45.6 
600.0 1.73 27.1 .452 1.32 45.2 
700.0 1.88 25.8 401 1.25 44.2 
800.0 1.98 24.6 364 1.10 44.0 
900.0 2.07 23.2 334 1.12 43.2 

1000.0 2.12 22.0 323 1.07 42.6 





BIAS = 5.00 VOLTS 














FREQ Si Sa S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 

100.00 .059 -97.38 31.90 —23.9 —47.41 12.6 176 —176.65 
150.00 .079 —116.83 31.50 —34.5 —46.66 11.6 178 —176.65 
200.00 .099 —121.21 31.34 —46.6 —46.60 15.4 183 —179.22 
250.00 112 —121.56 30.95 —56.4 —46.73 12.2 186 178.94 
300.00 132 —119.26 30.53 66.3 —46.39 16.6 186 176.02 
350.00 158 —117.84 30.08 -77.1 —46.31 17.3 .184 173.85 
400.00 ee 181 —118.71 i 29.62 -87.0 — —46.21 21.0 179 170.67 
450.00 .203 —119.38 . 29.10 -96.3 —45.74 23.3 170 167.98 
500.00 , .228 —122.53 28.45 —106.0 —45.64 26.4 -161 164.76 
600.00 .267 —129.70 27.09 —123.6 —45.20 31.0 137 160.38 
700.00 .305 —136.94 25.76 —138.6 44.15 34.6 111 158.09 
800.00 329 —145.50 24.50 | —152.4 —43.93 37.2 081, - 160.06 
900.00 .349 —154.13 23.22 —164.8 —43.18 38.4 "056 - 166.92 


1000.00 362 —162.31 22.04 —176.4 —42.69 37.1 - 035 . —173.10 
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QAVANTEK 


-PPA-557 
Surface Mount Cascadable Amplifier 
10 to 500 MHz 





FEATURES 


e Frequency Range: 10 to 500 MHz 
e Moderate Gain: 13.1 dB (Typ) 
e High Power Output: 
+20 dBm (Typ) 
e +5V Power Supply 
e Surface Mount Package 


DESCRIPTION 


The PPA-557 is a high power, low-voltage, medium gain RF 
amplifier containing discrete Avantek® transistors mounted on 
a thin-film substrate. The design consists of resistive feed- 
back and active bias circuitry to provide temperature compen- 


APPLICATIONS 


_@ Compact or Portable IF Amplifier 
e RF/IF Signal Processing 
e Output Gain Stage 





PP-38, p. 16-35 


sation and increased immunity to bias voltage variations. 
Internal input/output blocking capacitors couple the RF signal 
through the amplifier. The PPA-557 is available in a herme- 
tically sealed .375 in. x .375 in. surface mount package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise ne) 


Guaranteed Specifications 
Characteristic Typical . ———~ = = 
ae = 25°C Te =0° to 50°C Te = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Voltage (1% Reg.) 

DC Current (Max.) 





TYPICAL PERFORMANCE OVER TEMPERATURE 
a eee rea 
KEY:+25°C 


485°C or 
—55°C 





| Noise Figure 











' -@ 

i) 

¢ 

EA 

ir 

& 

3 
"10100 200 300 400600 600 700 410 100 200 300 400 500 600 

= . Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DG VoOlNlaGe 0s Soi ee RIGS Tae ses oe eS +7 Volts Ojes eee a eet e cies a tau haces tue eee 92/92C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 210/210 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .... 19/19°C 


Storage Temperature ..................05. —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) 0.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


“For further information, see High Reliability section, p. 17-2. 
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PPA-557 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) | | -_ 
Power Output Input VSWR Output VSWR 




















E 2.0 
2 23 
cei 
sxe 
&@ i 
9 1.0 1.0 
10 100 200 300 400 500 600 10 100 200 300 400 500 600 700 10 100 200 300 400 500 600 700 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
ms : 
is a a 
E ol DS le 
ad nw~ 
of oS 40 
20 10 20 ; 
10 100 200 300 400 500 10 100 200 300 400 500 10 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
NUMERICAL READINGS . BIAS = 5.00 VOLTS 
FREQ| GPDEL _ PHASE FREQ GPDEL PHASE FREQ GPDEL PHASE 
GHz (ns) (DEG) GHz (ns) (DEG) GHz -(ns) (DEG) 
.010 1.66 5.23 .180 .66 —.58 350 .66 .25 
.020 1.66 1.71 .190 .67 —.55 .360 .67 .26 
030 97 61 200 66 —.50 370 68 27 
040 84 08 210 66 —.44 380 66 31 


8 
g 
I 
3 
B 
o 
EY 
eS 
g 
SSIBABBRBBAB 
S 


LINEARIZATION RANGE: .010 to .510 GHz 
S-PARAMETERS Le BIAS = 5 VOLTS 
_ CURRENT = 105 mA 


FREQ 2 | eee a a ee Rs 

GHz Mag Ang dB Ang dB Ang Mag Ang K 
001 .46 —76.3 - 10.8 —126.2 -20.9 60.4 47 —154.65 1.35 
005 23 —136.8 13.2 —167.1 —18.2 14.7 18 151.48 1.13 
010 19 —158.4 13.3 -177.0 —18.1 4.5 14 161.89 1.14 
030 18 -174.4 13.3 170.8 -18.2 —6.7 13 161.63 1.15 
050 19 -179.5 13.3 162.2 -18.2 -13.8 13 154.83 1.15 
070 19 177.2 13.3 154.1 —18.2 —20.4 12 147.14 1.15 
090 19 174.4 13.2 146.2 —18.2 —26.9 12 139.04 1.15 
110 19 171.8 13.2 138.3 —18.3 33.1 11 130.67 1.15 
130 19 169.1 13.2 130.6 -18.3 -39.5 11 121.92 1.15 
150 19 166.4 13.2 122.8 —18.3 —45.6 10 112.96 1.15 
170 19 163.9 13.2 115.1 —18.3 -51.8 09 103.47 1.16 
190 19 161.3 13.2 107.4 —18.3 —58.0 08 93.07 1.16 
210 19 158.5 13.1 99.7 —18.3 64.1 07 81.95 1.16 
230 19 155.7 13.1 92.1 —18.4 -70.3 .06 69.19 1.16 
250 19 152.9 13.1 84.4 —18.4 -76.5 .05 54.89 1.16 
270 .19 149.9 13.1 76.7 —18.4 -82.6 .04 37.78 1.16 
290 19 147.0 13.1 69.1 —18.4 —88.8 .04 16.33 1.17 
310 19 144.1 ~ 13.1 61.3 —18.4 ~95.0 .03 —10.11 1.17 
330 19 141.1 13.1 53.7 —18.4 —101.2 .03 —39.48 1.17 
350 19 138.2 13.0 45.9 —18.4 —107.5 .04 —65.79 1.17 
370 19 135.2 13.0 38.2 —18.5 —113.8 .05 —86.75 1.17 
390 18 132.1 13.0 30.4 -18.5 —120.0 .06 —103.14 1.17 
410 18 128.9 13.0 22.6 -18.5 —126.3 .07 —117.07 1.18 
430 17 125.8 13.0 14.8 -18.5 —132.7 .08 —129.14 1.18 
450 17 122.7 13.0 7.0 —18.5 —139.1 .09 —140.41 1.18 
470 16 119.9 13.0 -9 —18.5 —145.5 10 —151.11 1.18 - 
490 16 117.1 13.0 —8.9 —18.6 —152.0 11 —161.16 1.18 
590 10 110.0 13.1 —49.6 —18.7 -174.8 16 151.27 1.20 
630 .07 119.3 13.1 —66.5 -18.8 161.1 16 132.14 1.21 
670 .06 151.0 13.1 | 84.0 —18.9 147.0 16 112.07 1.22 
790 24 179.6 12.8 ~—140.1 —19,7 102.5 12 42.58 1.26 
830 33 169.8 12.5 —160.1 —20.2 87.3 .09 11.76 1.28 
870 43 157.8 12.0 179.5 —20.8 72.1 .07 —29.02 - 1.31 
990 .68 117.4 9.5 119.1 —23.4 30.8 .07 —168.03 1.46 

1.100 81 82.9 6.0 69.4 —25.8 2 .08 145.72 1.77 

1.300 89 31.1 —8 —4.7 —29.0 -51.8 17 145.41 3.27 

1.500 91 12.3 —7.2 65.8 32.2 —106.4 39 93.83 ' 7.08 





EEE ET EER TE, RR EET ETE RR ET I SEE EE NE DNS IES ITE I I TT ATS SE DTI TRE NTE EP IP ED ITI TI NE TS SEF IT RIT SE RE IEE, 
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7 5" PPA-2123 | 
QAVANTEK Surface Mount Cascadable Amplifier 





1 to 2 GHz 
FEATURES | APPLICATIONS 
e Small Surface Mount Package: e IF Amplifier GROUND 
4 in. x .8 in. e Receiver Front End 
Ultra Low Noise Figure: 1.5 dB (Typ) e iF FrontEnd _ GROUND 


High Gain: 34 dB (Typ) | 

Flat Response: +0.6 dB (Typ) ; | @ROUND 
Moderate Power Out: 13 dBm (Typ) 

Internally Regulated 





GND RFout 


PP-48S, p. 16-36 


DESCRIPTION | 
The PPA-2123 is a multistage, low-noise, high-gain amplifier capacitively-coupled at the output. The PPA-2123 is available 
utilizing discrete GaAs FETs ona thin-film substrate. The low in a hermetically sealed PP-48 (.4 in. x .8 in.) surface mount 


input/output VSWR is maintained by reactive circuits. The RF package. 
signal is transformer-coupled at the input (at DC ground) and 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted) 


. Guaranteed Specifications 
Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te =—55° to +85°C 











Frequency Range 1000-2000 1000-2000 1000-2000 

Small Signal Gain (Min.) 34.0 31.0 30.0 

Gain Flatness (Max.) +0.6 +1.0 +1.0 

Noise Figure (Max.) 1.5 — 2.2 2.3 

Power Output @ +1 dB Compression (Min.) +13.0 11.0 9.0 

Input VSWR (Max.) 1.5:1 2.0:1 2.0:1 

Output VSWR (Max.) 1.5:1 

Two Tone 3rd Order Intercept Point +23 

Two Tone 2nd Order Intercept Point +37 

One Tone 2nd Harmonic Intercept Point - +43 

DC Voltage (1% Reg.) +12 to +15 

DC Current (Max.) 80 
SCHEMATIC 
MAXIMUM RATINGS 
DG Voltage: anise SG ede thew tees viesuaes +17 Volts Qid rr ah a ha oa eee se ba wow tnad Meee he 100°C/W, 120°C/W 
Continuous RF Input Power ..................... +15 dBm Active Transistor Power Dissipation ........ 84 mW, 160 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature 8.4°C/19.2°C 
Storage Temperature .................000- —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 





WEIGHT: 1.1 grams. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or fleld sales office for further Information. Lietinge are in the back of this Data Book. 
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PPA-2123 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 


Gain 


Gain, dB 





1.2 


1.6 
Frequency, GHz 


1.4 1.8 


Input VSWR 





| a a a a ae 
1.6 [ae aes 
S iG DN es ee ee 
a] 13-1 
1.2 
141 
1.0 
10 12 #14 «#4160 «18 ©6020 
Frequency, GHz 
KEY: +25°C 
85°C——— — 
-55°C —— - —— 


Noise Figure 











Power Output 











£ 
a 
= 323 
2 £3 g 
b 6 a 3 
F H 
3 &&F 
°0 «12~«14~*aC«‘S*~<‘SCO 8 10 #12 #14 #16 «#2418 20 
Frequency, GHz Frequency, GHz 
Output VSWR Third-Order Intercept Point 
cc = 
= fee) 
B Ne 
2 
10 #12 14 #16 «#218 «20 10 #12 14 #16 «18 20 
Frequency, GHz — Frequency, GHz _ 
Second-Order Intercept Point Second-Harmonic Intercept Point 
é é 
of of 
= 
30 35 
10 #12 14 #16 «#18 «= «20 10 #12 #14 #16 «#218 20 
Frequency, GHz Frequency, GHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 














S-PARAMETERS BIAS = 12 VOLTS 
CURRENT = 79 mA 
FREQ Ss S S S GPDEL PHASE 
GHz Mag Ang dB Ang | dB Ang ag ng nS DEG 
-100 85 135.5 —22.71 —48.3 —61.9 53.6 77 —161.72 2.34 
.200 83 89.4 9.21 -92.0 -63.8 —31.2 79 163.17 2.56 
.250 81 64.9 17.71 -135.2 -63.1 71.3 72 153.40 2.94 
.300 76 40.0 23.51 —175.7 —70.5 —153.1 .65 145.10 2.84 
.400 61 —8.4 30.30 111.5 -68.3 —104.6 55 135.90 2.52 
.500 .46 —55.3 33.56 50.8 —56.3 158.3 .47 133.45 2.17 
.550 .40 —78.0 34.44 24.6 -60.9 74.7 44 133.26 2.03 
.600 36 -96.8 35.06 8 -68.3 - 12.0 .40 132.61 1.92 
.650 34 —112.6 35.49 —21.3 —64.5 11.2 37 131.46 _ 1.82 
.700 31 —124.8 35.77 42.2 66.2 171.1 34 128.67 1.76 
.750 .28 —136.1 35.92 61.6 -71.6 47.8 1 125.72 1.68 
.800 .25 —147.5 35.97 -80.1 —64.7 -17.6 .29 123.51 1.61 
.850 .23 —159.9 35.93 -97.6 —61.8 165.2 27 122.96 1.57 
.900 .22 —171.2 35.83 —114.2 —64.0 —174.4 .26 124.66 1.52 
.950 .22 178.7 35.72 129.6 63.0 110.5 .24 130.33 1.47 
1.000 .22 176.5 35.59 —144.4 —63.3 141.6 22 137.20 1.42 .49 
1.050 21 173.3 35.47 —158.8 —58.1 146.6 .20 146.11 1.39 —1.26 
1.100 19 171.0 35.32 -172.8 —65.0 -12.1 17 153.81 1.36 -2.41 
1.150 16 168.3 35.22 173.5 —70.1 —156.5 15 159.19 1.32. —-2.99 
1.200 13 160.4 35.08 160.2 -62.9 -30.8 13 160.06 1.29 ~-2.93 
1.250 11 146.8 34.98 147.1 -60.9 30.7 12 156.82 1.27 —2.65 
1.300 11 134.5 34.86 134.3 -73.0 —106.1 13 153.12 1.26 —1.98 
1.350 12 124.8 34.73 121.8 —60.3 81.3 14 149.07 1.24 —1.11 
1.400 12 120.1 34.64 109.9 —58.0 76.2 -16 151.70 1.22 17 
1.450 . 11 120.9 34.61 97.9 —63.4 —40.1 17 155.00 1.23 1.39 
1.500 10 118.2 34.62 85.8 -70.6 71.8 17 159.95 1.23 2.53 
1.550 .07 117.6 34.68 73.8 63.2 —126.9 -16 163.96 1.22 3.76 
1.600 .06 101.4 34.80 61.5 -60.9 63.7 13 166.10 1.24 4.78 
1.650 .06 80.1 34.93 48.8 —59.5 -97.8 10 159.78 1.24 5.66 
1.700 07 71.8 35.05 35.7 -63.7 —68.0 06 139.27 1.27 6.07 
1.750 10 65.2 35.18 22.2 —59.4 —5.9 .06 97.49 1.31 5.73 
1.800 12 70.2 35.29 8.4 61.5 —162.8 .07 74.42 1.35 4.76 
1.850 14 74.5 35.41 —5.9 -73.5 44.9 06 53.29 1.41. 2.71 
1.900 16 76.4 35.53 —21.0 —56.1 —109.9 .05 14.65 1.49 -.79 
1.950 17 74.7 35.54 —37.3 -61.8 75.7 .07 53.24 1.68 -7.80 
2.000 18 63.1 35.34 —54.2 —61.0 —101.5 15 —72.58 1.65 —14.13 
2.100 21 34.0 34.49 -87.6 63.5 179.7 33 -90.96 1.61 
2.150 24 24.9 33.89 —103.5 —57.6 144.7 38 -97.77 1.58 
2.200 27 19.3 33.10 —119.1 64.8 26.6 41 —108.28 1.56 
2.300 27 14.1 . 31.41 —149.1 64.9 107.9 .47 —133.70 1.35 
2.400 .22 4 29.26 —176.8 66.7 17.9 57 —151.89 1.28 = 
2.500 .22 —22.6 27.13 160.3 -68.4 50.3 .66 —157.48 1.21 ; 
a ne nnn nnn nn ee 
LA LL NE a 2 TE EE IT ES EE I a OE ES I PT TT a SPIE SR I LIE TT ON OT TI TPT ERO AE BEES 


Avantek, Inc... 481 Cottonwood Drive, Milpitas, CA 95035 . Contact: your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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| - | PPA-4132 
QAVANTEK | Surface Mount Cascadable Amplifier 





1000 to 4000 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 1000 to e GPS Receiver 
4000 MHz e IF Amplification 


e High Dynamic Range 
e Noise Figure: 4.5 dB (Typ) 





PP-38, p. 16-35 


DESCRIPTION 


The PPA-4132 is a two-stage, high-gain RF amplifier using reverse bias protection diode guards the amplifier at the bias 
Avantek® GaAs FET technology, and resistive feedback for input. The bias input voltage is bypassed and decoupled to 
temperature compensation. Input/output blocking capacitors minimize effects of supply voltage variations. 

couple the RF signal through the amplifier, and a built-in 


ELECTRICAL SPECIFICATIONS (Measured ina 50-ohm system @ +8 VDC nominal unless otherwise noted) 


; Guaranteed Specifications 
Characteristic Typical E 
. Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 500-4500 1000-4000 1000-4000 






















































































Small Signal Gain (Min.) - 22.0 20.0 19.0 
Gain Flatness (Max.) +0.3 +1.0 +1.0 
Noise Figure (Max.) 4.5 6.0 7.0 
Power Output @ +1 dB Compression (Min.) +18.5 +17.0 +16.0 
Input VSWR (Max.) 1.5:1 2.0:1 2.0:1 
Output VSWR (Max.) 1.5:1 2.0:1 2.0:1 
Two Tone 3rd Order Intercept Point +27.0 

Two Tone 2nd Order Intercept Point +50.0 

One Tone 2nd Harmonic Intercept Point +55.0 






DC Current 150 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VOC unless otherwise noted) 

















KEY: +25°C 
85°C<———— 
-55°C——$- ——— 
Noise Figure | Power Output 
Pe § 7 
a ~~ 3 ct 2 
3 a & < 19 
¢ = 86 $ 10 
& 3 § ~ 847 
3 e | 16 
500 1500 2500 3500 4500 500 1500 2500 3500 4500 "500 1500 2500 3500 4500 
Frequency, MHz Frequency, MHz _ Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: ai. csencaviatari acca cerhanin ates +9 Volts Ose slGuad ene: Demet Ooedewees eee 100/100°C/W 
Continuous RF Input Power .................008- +15 dBm Active Transistor Power Dissipation’ ........... 290/370 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature! .... 29/37°C 
Storage Temperature ............... 0c eeee —62°C to +150°C NOTE 1: Values refer to 1st and 2nd stage transistors respectively. 
“R” Series Burn-In Temperature ..................5. +115°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) 0.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietings are in the back of this Data Book. 
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PPA-4132 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Output VSWR Third-Order Intercept Point 


IP;,dBm 





“500 1500 2500 3500 4500 





Frequency, MHz Frequency, MHz Frequency, MHz 
- Second-Order Intercept Point Second-Harmonic Intercept Point 
£ £ 
: e 
s a 
35 40 
500 1500 2500 3500 4500 500 1500 2500 3500 4500 
Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 























S-PARAMETERS s BIAS = 8.00 VOLTS 
FREQ S11 Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
250.00 .206 —67.84 14.61 139.6 —56.28 122.0 — .746 147.67 
500.00 127 —106.00 ~ 21.79 63.0 —49.55 67.0 .320 117.88 
750.00 .107 —110.26 22.69 32.5 —49.17 51.5 179 117.57 
1000.00 110 —112.30 22.92 14.4 49.34 46.6 123 116.64 
1250.00 122 —114.72 22.99 2.4 —49.67 44.1 .096 104.64 
1500.00 136 118.14 23.04 -8.8 —50.28 43.7 .089 82.24 
1750.00 149 —122.94 23.02 —17.1 —50.80 46.8 103 60.68 
2000.00 -168 —133.90 22.95 -~23.8 —51.71 48.3 136 50.43 
2250.00 .179 —141.20 22.86 32.4 —52.95 51.7 161 41.42 
2500.00 179 —150.18 22.82 —38.7 —53.62 55.9 186 35.98 
2750.00 168 —162.98 22.78 —45.4 -§5.10 58.4 .206 34.01 
3000.00 .148 —177.69 22.84 —51.8 —56.20 65.4 .218 30.06 
3250.00 119 158.39 22.89 —58.2 —58.16 68.0 .224 29.01 
3500.00 .093 121.10 22.92 —65.4 —60.44 74.5 212 25.76 
3750.00 .099 71.51 23.12 72.8 63.34 108.9 192 . 22.39 
4000.00 132 32.72 23.23 -81.7 63.47 141.3 .155 14.34 
4250.00 172 5.85 23.51 -91.3 —58.54 171.6 -100° —8.84 
4500.00 .195 —14.86 23.57 —102.0 —5§5.23 175.4 .080 —89.70 
4750.00 .197 —29.30 23.39 -116.0 —52.15 178.4 .196 —141.42 
5000.00 187 —43.04 22.94 -131.3 —49.93 172.2 , 346 —163.59 
5250.00 .164 —53.74 21.80 —144.9 —49.32 166.1 463 -179.60 
5500.00 132 —68.07 20.24 —158.0 47.41 175.6 519 170.55 
5750.00 .085 -71.21 18.73 —168.3 46.22 161.3 : .537 161.89 
6000.00 . .065 62.02 17.13 -175.8 -47.79 150.2 .490 155.84 
6250.00 .053 —54.35 15.22 176.7 —51.34 —179.7 .408 156.12 
6500.00 .054 —42.47 13.59 172.0 _ 50.22 —138.2 333 158.13 
6750.00 .081 33.45 12.53 168.3 — 44.31 ~152.3 .297 153.72 
7000.00 115 —46.64 11.26 161.4 —43.32 —161.1 .200 139.48 
7250.00 138 -§9.35 — 9.93 156.0 —45.20 —167.6 122 109.06 
7500.00 163 —70.47 8.55 148.3 —47.16 —155.3 131 53.87 
7750.00 .186 —78.25 7.32 142.5 —47.74 —140.9 ' 207 33.56 
8000.00 .205 -86.12 5.70 134.4 —48.95 —132.8 - 304 26.50 
mmm cnncncnnn rnc rere eeree er rree reece SS Sess SSsSsSsssssSsSSSsSsrSss  silsSSsS SSS 


LINEARIZATION RANGE: 1000 to 4000 MHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field gales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


_ PPA-4213 
Ultra-Low Noise Surface Mount Amplifier 
2000 to 4000 MHz 








FEATURES APPLICATIONS 
e Ultra-Low Noise: 1.2 dB (Typ) e Receiver Frontend Gain Block 
e Low Current (or High Efficiency) e IF Gain Block 
e Frequency Range: 2000 to e Satellite Communications 

4000 MHz e Telemetry Tracking 
e High Gain: +30.0 dB (Typ) e EW Systems 
e Surface Mount Package 

PP-38, p. 16-35 

DESCRIPTION 


The PPA-4213 is a low current, high gain, ultra-low noise RF 
amplifier using Avantek® GaAs FET technology and lossless 
feedback to achieve excellent noise figure performance. 
Input and output blocking capacitors couple the RF signal 
through the amplifier. The bias input voltage is bypassed and 
decoupled to minimize the effects of supply voltage variations. 


The surface mount configuration provides the user with excel- 
lent performance density in a 3/8” PlanarPak case. Inherent 
advantages of PlanarPaks include significant size and weight 
reductions over conventional packaging, increased reliability, 
and they are ideal for automated manufacturing environ- 
ments. These advantages ultimately equate to lower system 
costs and increased functional capability. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Typical 
— Characteristic Te = 25°C 


Guaranteed Specifications 


Te = 0° to §2°C Te = —55° to +85°C 


Frequency Range 2000-4000 2000-4000 


Small Signal Gain (Min.) 30.0 
Gain Flatness (Max.) +0.5 
Noise Figure (Max.) 1.2 

Power Output @ +1 dB compression (Min.) 15.0 
Input VSWR (Max.) 1.8:1 
Output VSWR (Max.) 1.8:1 
Two Tone 3rd Order Intercept Point 22.0 
Two Tone 2nd Order Intercept Point 25.0 
One Tone 2nd Harmonic Intercept Point 32.0 
DC Current 85 


27.5 
+1.0 
1.7 
14.0 
2.0:1 
2.0:1 








TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 


KEY: +25°C 
$85°C — — — 
oC 





Noise Figure 





Power Output 


Power Output 
@ 1 dB Gain 





Compression, dBm 





fa) 
) 
co g 
) > 
> fe.) 
§ cE 
O 3 
‘Oo 
= 
Frequency, MHz Frequency, 
MAXIMUM RATINGS 
DC Voltage <..6.-sece canes twee eee ens +12 Volts 
Contunuous RF Power (CW or Pulse) ............. +17 dBm 
Operating Case Temperature Rage ......... —55°C to +125°C 
Storage Temperature ..................66- —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 





MHz . Frequency, MHz 
THERMAL CHARACTERISTICS 

Oe cie rca ence ee meee bee hee nae uid 160°C/W 
Active Translator Power Dissapation .............. 160 mW 
Junction Temperature Above Case Temperature ....... 25°C 


RS I SE SS SS ST ES SPS TSE A DT TE SSS SN A SEN SD 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are In the back of this Data Book. 
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PPA-4213 
Surface Mount Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR s Third-Order Intercept Point 








= = 
st st 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 

65 

e 5 

2 4 

ae 35 

x= 2 

10 18 

1600 2500 3500 4500 1600 
Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





S-PARAMETERS AND NUMERICAL READINGS BIAS = 8.00 VOLTS 




















Si Sa S12 S2 
FREQ GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEV 
250.0 —.01 —22.59 —46.98 67.76 -73.52 115.98 -.31 . —82.67 49 —_ 
500.0 -.10 —46.16 —23.88 —79.15 -71.98 110.80 -—63 -144.54 1.89 _ 
750.0 —.29 —75.25 10.27 -169.66 —72.51 54.32 —1.13 165.55 1.89 _ 
1000.0 —1.43 —121.00 15.76 128.48 -75.38 -12.06 —2.44 116.01 1.11 _ 
1250.0 —12.66 164.43 27.72 11.30 71.32 -47.83 —5.19 68.31 1.26 _ 
1500.0 —14.05 —83.87 29.71 —82.27 71.88 -141.86 —9.16 25.07 88 _ 
1750.0 —12.62 —123.44 30.06 -145.16 -68.10 178.35 —13.04 —10.94 65 _ 
2000.0 —15.46 —163.28 30.14 165.47 64.56 172.44 —15,.87 —42.64 52 7.75 
2250.0 —19.39 —137.51 30.18 122.27 -63.35 152.19 -16.99 -67.36 47 —2.93 
2500.0 —19.06 73.27 30.23 91.18 —66.21 125.96 —17.03 —80.55 45 —1.82 
2750.0 —16.44 24.29 30.15 56.54 -59.39 144.56 —16.19 —92.34 40 —3.68 
3000.0 —14.47 —.40 30.34 24.12 -58.10 142.07 14.91 -104.74 36 —2.83 
3250.0 —13.55 —20.89 30.55 -8.21 -55.30 120.66 -13.038 -120.38 36 —98 
3500.0 —13.83 —36.23 30.68 —41.37 -50.88 113.98 —11.37  -140.40 36 36 
3750.0 —14.89 —47.89 30.53 —75.23 —50.16 101.10 10.28 -163.74 37 1.43 
4000.0 —15.82 —48,82 29.95 —108.03 49.23 82.55 —9.91 171.02 36 2.71 
4250.0 —15.80 —47.82 29.07 -139.11 48.19 65.43 —10.10 146.16 35 —_ 
4500.0 —15.86 —62.36 28.05 -167.24 —47.57 53.51 —10.72 121.99 33 
4250.0 -16.72 62.74 27.16 166.23 —47.81 44.03 —11.51 97.84 30 _ 
5000.0 —18.75 —76.28 26.42 140.64 —46.98 31.85 —12.10 72.35 29 _ 
5250.0 —23.91 -92.99 25.71 116.26 —46.36 18.08 —12.52 47.48 30 _ 
5500.0 —31.94 121.66 25.29 90.09 —46.17 4.26 —12.45 24.91 30 _— 
5750.0 —19.51 72.63 24.80 63.03 —45.83 -14.30 —12.52 5.25 34 _ 
6000.0 —13.53 55.97 24.16 34.30 —45.75  -29.77 —13.02 —8.97 36 _ 
6250.0 —10.33 42.48 23.20 3.50 —47.11 —45.10 —13.65 —15.36 35 — 
6500.0 —8.17 31.73 21.70 —28.55 -~47.92 -55.32 -13.62 —15.53 33 — 
6750.0 —6.50 23.12 19.33 —59.84 49.38 -—61.26 —12.46 —18.12 29 _ 
7000.0 —4.95 16.09 16.29 —84.72 -51.08 -65.27 —11.39 —25.20 13 _ 
7250.0 3.74 9.09 12.96 -101.68 -50.71.  -81.91 —11.11 -32.03 19 — 
7500.0 —2.81 .50 9.55 -114.48 -50.82 -84.61 -11.59 -36.93 16 —_ 
7750.0 —2.23 -7.19 6.93  -—122.75 | -51.77  -88.78 —12.37 —36.74 12 _ 
8000.0 —1.83 —14.24 5.08 -128.36 54.10 -102.97 12.94 -2.38 12 — 
8500.0 —1.40 —27.69 2.82 -143.27 —55.48 -140.59 —12.58 —19.56 11 _ 
9000.0 —1.17 —38.35 1.59 -161.35 —56.23 178.25 —11.73 —9.79 11 _ 
9500.0 —1.12 —49.15 1.11 178.66 -§2.98 144.35 —11.27 —6.94 11 _ 
10000.0 —1.13 62.22 94 155.11 —49.44 109.25 —11.40 —9.52 16 —_ 
10500.0 —1.31 —78.26 1.42 127.81 —46.56 78.31 -11.48 —10.62 17 —_— 
11000.0 —1.53 —100.72 2.00 95.64 —43.76 52.06 -12.18 —9.04 .26 _ 
11500.0 —2.02 —126.32 2.17 © 59.41 —~40.44 © 27.73 —14,06 —7.88 .05 _ 
12000.0 —2.65 —151.70 2.33 19.42 —36.89 2.85 —15.95 1.47 24 _ 


LINEARIZATION RANGE: 2000.0 to 4000.0 MHz 


SAE I Te a TE ET TO RP SIO IR I I IT NT I I TT EP TE I OP EIT I AIS SI I TAT I ER TEE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are in the back of this Data Book. 
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D AVANTEK -PPA-6213 


Low Noise Surface Mount Amplifier 








2000 to 6000 MHz 

FEATURES | APPLICATIONS 
e Ultra-Low Noise: 2.0 dB (Typ) e Receiver Frontend Gain Block 
e Low Current (or High Efficiency) e IF Gain Block 
e Frequency Range: 2000 to e Satellite Communications 

6000 MHz | e Telemetry Tracking 
e High Gain: 23 dB (Typ) e IJ Band First IF Stage 
e Surface Mount Package PP-38, p. 16-35 
DESCRIPTION | 
The PPA-6213 is a low current high-gain, low noise RF ampli- The surface mount configuration provides the user with excel- 
fier using Avantek® GaAs FET technology and lossless feed- lent performance density in a 3/8” PlanarPak case. Inherent 
back to achieve excellent noise figure performance. Input and advantages of PlanarPaks include significant size and weight 
output blocking capacitors couple the RF signal through the reductions over conventional packaging, increased reliability, 
amplifier. The bias input voltage is bypassed and decoupled and they are ideal for automated manufacturing environ- 


to minimize the effects of supply voltage variations. ments. These advantages ultimately equate to lower system 
| costs and increased functional capability. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 




























Characteristic 










































Frequency Range 2000-6000 2000-6000 
Small Signal Gain (Min.) 21.0 20.0 
Gain Flatness (Max.) +1.25 +1.5 
Noise Figure (Max.) 3.0 3.5 
Power Output @ +1 dB Compression (Min.) +9.5 +8.5 
Input VSWR (Max.) 2.0:1 2.2:1 
Output VSWR (Max.) 2.0:1 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 











KEY: +25°C 
+85°C———— 
55°C——--—— 
Noise Figure = Power Output 
fea] ea) 
© 2<° 
co iS 36 6 
= 2D Ooms 
§ ‘0 eae 
5 See 
z + Q 10 : 
1750 2800 4200 7000 © 1600 2500 4500 6500 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS | THERMAL SHAnOCIEnS 
DC Voliage 3s ois svi ese oat GS eee PES eS +12 Volts Oiges Skiba Ue-ee S ae Bee ONY 1 LABEL PON TS eee 160°C/W 
Continuous RF Input Power ..................05. +18 dBm Active Translator Power Dissipation ............... 160 mW 
Operating Case Temperature .............. —§5°C to +125°C Junction Temperature Above Case Temperature ....... 25°C 
Storage Temperature ...............0 eens —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) 0.5 grams 


Sa ES LE IS I TE TI I i TE oN SS DO ET ET Ea ET De EE 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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. PPA-6213 
Surface Mount Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Third-Order Intercept Point 





VSWR 
VSWR 





"Ye00 2600 6500 
eeduense MHz - ‘Frequency; MHz Frequency, MHz 





Second-Harmonic Intercept Point 





70 
= 60 
© 50 
os 40 
= 30 
20 

| 1600 2800 4500 6500 

Frequency, MHz _ | Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 














S-PARAMETERS AND NUMERICAL READINGS . BIAS = 8.00 VOLTS 
7 Si | Sa Si2 Sz 
FREQ . GPDEL PHASE 
MHz — Mag Ang dB Ang dB : Ang Mag Ang ons DEV 
250.0 —.11 —21.29 —55.87 - 159.06 —54.55 ~-—77.98 —-.29 82.54. © . 5.62 - _ 
500.0 —.20 —44.03 26.43 -113.78 —51.75 -171.91 —.61 —146.12 1.15 —_ 
750.0 —.34 —69.94 —13.66 159.29 —64.40 108.88 —1.20 161.09 1.68 — _ 
1000.0 —.93 —103.80 8.30 102.97 —53.95 64.40 -2.77 107.99 95 _ 
1250.0 —3.20 —151.02 19.24 13.28 -§3.25 -144.34 —5.82 57.11 1.03 _ 
1500.0 —10.58 148.02 23.65 -74.76 -57.89 —-167.99 —9.60 12.02 89 —_ 
1750.0 —19.97 44.26 24.27 —141.29 —59.07 169.11 —12.64 —25.86 .65 —_ 
2000.0 —16.57 —30.11 23.93 169.59 —61.63 26.75 —14.45 —57.85 51 12.91 
2250.0 —14.45 —58.09 23.76 130.08 —50.63 131.49 —15.04 84.12 41 1.34 
2500.0 —14.10 -70.73 23.63 102.28 —51.69 177.92 —15.41 —98.20 35 1.45 
2750.0 —14.03 84.47 23.66 70.85 -51.68 107.60 -15.67  -112.78 35 —2.07 
3000.0 —14.69 —102.00 23.77 42.39 —49.41 121.02 15.45  -125.60 . 82 —2.59 
3250.0 . -16.19 —118.00 24.03 14.25 —53.18 160.02 15.13. -133.10 30... —2.76 
3500.0 —18.80 —135.95 24.38 —14.16 —47.60 117.19 -14.48 -144.66 31 —3.10 
3750.0 —24.03 —160.45 24.70 —42.94 —46.26 84.01 -14.09 -159.48 32 —3.62 
4000.0 —33.45 82.73 24.83 —72.21 —47.45 43.35 -13.74 -176.98 32 —4.48 
4250.0 —23.20 7.08 24.71 —100.96 —46.81 36.46 —13.99 162.84 32 —4.85 
4500.0 —18.47 —18.58 24.41 —129.15 —48.22 §5.12 —14.96 136.50 .30 —4.79 
4750.0 —17.21 —36.60 24.04 -155.74 —50.72 26.35 —15.23 106.58 .29 —3.47 
5000.0 —17.24 —56.48 23.70 179.14 —48.94 10.81 —15.33 72.89 - 29 —.68 
5250.0 —19.21 —75.73 23.39 154.73 —49.14 42 —14.71 35.22 27 2.81 
5500.0 —22.07 -97.18 23.42 128.85 61.58  -14.32 —13.16 1.11 . 29 4.67 
5750.0 —27.06 —102.75 23.43 102.11 —54.15 30.49 —11.46 29.76 33 5.60 
6000.0 -39.73 —139.51 23.37 72.43 —49.95 49.15 -10.92 —60.04 34 3.62 
6250.0 —23.49 89.01 22.81 40.66 —52.05 66.31 —12.52 —87.65 36 _ 
6500.0 —16.75 75.32 21.75 7.74 _ 49.79 16.78 -15.98 -110.07 : 36 —_ 
6750.0 —11.95 62.65 19.92 —23.91 —42.11 54 -25.03 -111.88 34 _ 
7000.0 —8.88 §1.39 17.65 —50.17 43.92 —6.52 —26.64 —31.09 — 18 a 
7250.0 —6.61 39.40 ; 15.17 —71.76 42.53 -16.85 —20.54 —17.41 . 25 _ 
7500.0 —5.02 26.12 | 12.34 -92.28 —41.55  ~21.90 —18.06 —17.95 . .20 —_ 
7750.0 —4.20 16.39 9.53  -108.80 —38.59 -48.12 —18.35 —13.41 18 — 
8000.0 —3.33 8.11. 7.10 121.35 41.15 -85.50 -17.10 —.28 13 _ 
8500.0 —2.28 —9.68 3.37 -142.62 _ 50.79 43.92 —14.26 4.04 11 _ 
9000.0 —1.91 —23.16 84  -161.15 —51.11 -165.93 —12.52 7.20 10 _— 
9500.0 —1.73 —33.83 -.44 ~-179.65 —57.40 115.59 —11.28 10.37 10 —_ 
10000.0 —1.87 . —49.30 —.87 156.15 -~48.30  -29.56 —10.71 9.36 15 —_ 
10500.0 —2.53 —68.07 —1.05 123.70 —49.82 82.88 -10.17 7.91 .22 _ 
11000.0 —3.21 —80.64 —5.27 84.32 —42.05 62.02 —10.47 7.49 .03 _ 
11500.0 —2.41 —112.00 —4.40 85.04 —37.97 —9.25 —11.26 6.26 18 —_ 
12000.0 —3.00 —147.25 —3.00 51.44  — —36.08 —5.35 —11.96 5.62 18 | _ 


LINEARIZATION RANGE: 2000.0 to 6000.0 MHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, dietributor or field sales office for further Information. Listings ara in the back of this Data Book. 
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mW 4 | ae 7? PPA-6232 .. 
QAVANTEK Surface Mount Cascadable Amplifier 





2000 to 6000 MHz 
FEATURES - APPLICATIONS 
e Frequency Range: 2000 to e Wideband Receiver Gain Block 
6000 MHz e IF Gain Block 


e High Dynamic Range 
e Noise Figure: 4.3 dB (Typ) 
e Surface Mount Package 





PP-38, p. 16-35 


DESCRIPTION 


The PPA-6232 is a two-stage high-gain RF amplifier using reverse bias protection diode guards the amplifier at the bias 
Avantek® GaAs FET technology and resistive feedback for input. The bias input voltage is bypassed and decoupled to 
temperature compensation. Input/output blocking capacitors minimize effects of supply voltage variations. 

couple the RF signal through the amplifier, and a built-in 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


a - Typical Guaranteed Specifications 
aracteristic To = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range . _ 1500-6000 2000-6000 2000-6000. . 





























































































Small Signal Gain (Min.) 20.0 18.0 17.0 
Gain Flatness (Max.) +0.3 +1.0° +1.5 
Noise Figure (Max.) 43 5.5 7.0 
Power Output @ +1 dB Compression (Min. ) +19.0 +17.0 +16.0 
Input VSWR (Max.) — 1.6:1 2.0:1 2.0:1. 
Output VSWR (Max.) | 1.6:1 2.0:1 | 2.0:1 
Two Tone 3rd Order Intercept Point +27.0 

Two Tone 2nd Order Intercept Point +45.0 

One Tone 2nd Harmonic Intercept Point +51.0 






DC Current 150 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 














KEY: +25°C 
85°C == 
-55°C — - — 
E » Power Output 
8 ee eas a 
@ s Bg er 20h = 
o Sa 3 
< ££ 5 SO 18 
g 3 pee “C TT 
a. 
z 8 
16 2 14 
15 25 35 45 55 65 18 25 38 45 55 65 © 18 25 38 45 55 65 
Frequency, GHz Frequency, GHz © Frequency, GHz 
MAXIMUM RATINGS - THERMAL CHARACTERISTICS* | 
DO Ve lthge eedeiee ie Coti duke contentions taken MOONS. Vy Wiecaeianedtedee saber emeenedtearenes: oi 100°C/W 
Continuous RF Input Power ...................-- +15 dBm Active Transistor Power Dissipation .............. 420 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 42°C 
Storage Temperature ................0005- —62°C to +150°C 
“R” Series Burn-in Temperature ................... +100°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) 0.5 grams 


- Avantek, Inc. « °481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local represeritative, distfibutor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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PPA-6232 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Output VSWR 


Input VSWR 





25 
<= 20 
ra 
~ 18 
ee 
P . 10c— 
15 25 35 45 55 #£«65 15 25 36 45 55 65 15 25 35 45 55 #£4«68 


Frequency, GHz Frequency, GHz Frequency, GHz 


ecend Harmonic Intercept Point 





& & 
i =] ao] 
e e 
rad oo 
35 40 
15 25 35 45 55 65 | 15 25 35 45 55 £65 


Frequency, GHz Frequency, GHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 





S-PARAMETERS BIAS = 8.00 VOLTS 











FREQ Si Sar Si2 __ Sz 
MHz Mag Ang dB Ang dB Ang. | _ Mag Ang 

250.00 at —45.0 —4.7 —132.9 —38.5 44.1 95 —38.43 
500.00 .50 —70.3 11.8 149.3 —49.1 -70.5 .90 —86.06 
750.00 35 -82.1 18.5 78.7 —46.9 43.6 . 64 -139.31 
1000.00 .28 -90.3 20.2 26.2 —40.5 - 19.8 19 —170.41 
1250.00 .22 —98.3 20.5 -10.3 —38.6 5 .06 —142.41 
1500.00 17 —101.7 20.7 —39.1 —37.4 —-16.2 .07 —102.95 
1750.00 13 -97.2 20.8 64.1 —36.9 31.9 .08 —109.88 
2000.00 12 —85.4 20.9 -87.3 —36.6 —47.0 08 — —118.82 
2250.00 13 -75.8 20.9 —109.3 36.6 - 61.1 a .07 122,55 
2500.00 16 -76.9 20.9 —130.2 —36.3 —75.5 . .05 —121.01 
2750.00 19 83.3 20.9 —150.6 —36.5 88.9 .05 —95.67 
3000.00 21 94.2 20.9 —170.5 —36.7 —102.4 * 07 —68.22 
3250.00 .22 -107.3 20.8 170.1 -36.9 -116.9 10. 58.24 
3500.00 .23 —122.6 20.7 150.8 -37.3 —131.4 14 —57.24 
3750.00 .23 —140.3 20.6 131.8 37.4 —145.5 18 —58.46 
4000.00 .22 —159.8 20.5 113.2 -37.8 -158.1 19 —59.87 
4250.00 .20 178.6 20.4 94.9 -37.8 —170.4 22 = 64.49 
4500.00 18 153.7 20.4 76.1 -38.2 177.2 .23 '  =72,62 
4750.00 17 125.5 20.4 57.4 —38.6 166.1 .22 "82.89 
5000.00 16 96.5 20.5 37.6 38.4 155.4 21 —102.41 
5250.00 17 70.0 20.5 17.3 38.7 145.6 17 | —122.94 
5500.00 18 43.5 20.5 -2.5 38.3 149.1 15 —146.99 
5750.00 15 17.0 21.0 —25.4 —36.7 131.0 .20 . - 175.83 
6000.00 .08 17.3 20.9 —53.0 —36.3 109.4 24 129.48 
6250.00 , .09 87.8 20.5 —81.6 —36.0 92.9 32 96.82 
6500.00 .29 83.6 18.9 —115.0 36.9 62.6 44 65.64 
6750.00 .46 59.2 16.1 —142.2 —39.6 - 37.3 .50 39.13 
7000.00 56 40.5 12.9 —161.5 —43.9 12.7 54 23.00 
7250.00 62 26.8 10.1 -175.0 48.3 —22.4 55 13.05 
7500.00 67 16.4 7.7 174.6 —47.9 74.9 57 4.00 
7750.00 .69 8.3 5.7 | 166.4 44.6 —110.6 . 59 —75 
8000.00 71 1.7 4.2 158.7 -39.8 —123.1 .59 —4.25 
8250.00 72 —4.1 29 150.8 —35.5 —132.0 59 . —9.46 
8500.00 73 —9.4 1.9 143.1 —30.9 —138.9 .59 12.13 
~ 8750.00 73 14.3 1.0 135.1 —26.0 -149.0 58 14.03 
9000.00 72 —18.7 3 126.3 —20.7 —163.6 55 -19.42 


ce essences 


nnn reer reer errr reer eer 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are In the back of thie Data Book. 
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QAVANTEK 


PPA-18222 Oo | 
Surface Mount Cascadabie Amplifier. 
2 to 18 GHz 








FEATURES APPLICATIONS 
e Small Surface Mount Package: e RF Amplifiers for Highly 
25 in. x .25 in. a Integrated Microwave Receivers 
e Very High Gain Density: e Broadband ECM Systems 
13 dB (Typ) per 1/4 in. square e Satellite Communications 
e Very Wide Bandwidth: e Space Critical Systems 
2 to 18 GHz | PP-25, p. 16-34 
e Low Power Consumption: 
75 mA @ 9 VDC _ 


* GaAs MMIC Technology 


DESCRIPTION 


The PPA-18222 is an extremely wideband two stage MMIC 
amplifier incorporating blocking capacitors, DC bypass ca- 
pacitors, RF chokes, and thin-film circuitry. It is packaged in a 


ELECTRICAL SPECIFICATIONS (Measured in a 50- 











Characteristic 











Frequency Range 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure 

Power Output @ + 1 dB Compression 
Input VSWR 

Output VSWR 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Voltage (1% Reg.) 

I DC Current . 











ohm system @ +9 VDC nominal unless otherwise noted 


Typical 
Te = 25°C | 


YPICAL PERFORMANCE OVER TEMPERATURE (@ +9 VDC unless otherwise noted 


very small surface mount case providing a self-contained, low 
power consumption, high gain density amplifier module with a 
bandwidth of 2 to 18 GHz. 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 
























T 
KEY: +25°C 
+85°C—— 
-55°C —— - —— 
Noise Figure 
n?® 
=: ES. 
& 7 3 
co 
r 6 57° 
2s. @ 
2 4 é 6 
1 4 8 12 16 20 2 6 14 18 23 7 11 15 19 
Frequency, GHz Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
DC Voltage ....... 2.1 ieee eee tenet eens +12 Volts ee ee ee eee Oe ee Ee ee Te eee 40°C/W 
Continuous RF Input Power ............--------- +15 dBm Active Transistor Power Dissipation ............... 300 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 12°C 
Storage Temperature .............-.--256- —62°C to +150°C 
“R” Series Burn-in Temperature ................-5- +125°C 


WEIGHT: (typ.) 0.21 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field ealee office for further Information. Listings are In the back of this Data Book. 


PPA-18222 
Surface Mount Cascadable Amplifier 


KEY:+25°C 
485°C ———— 
-55°C ——--—— 


Output VSWR 


Input VSWR 





2.0 


shyt A LYN 
in iki 288 a Ae Leal 


1 4 8 12 16 20 12 16 
Frequency, GHz Fiequeney, GHz . Frequency, GHz 


VSWR — 
IP;, dBm 


VSWR 
zy 
Le | 
: 
g | 
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Second-Harmonic Intercept Point 














£ £ 
3 3 
a “_ 
& = 
4 8 : 
Frequency, GHz Frequency, GHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS . BIAS = 9 Volts 
. CURRENT = 72.2 mA 
a ee Ne 
Freq S11 Sa S12 Sx GPDEL Phase 
MHz Mag Ang dB Ang dB Ang Mag Ang ns Deg 
een SSS SSS sss esnsinsnswanss assem 
.50 —3.56 —97.08 —3.98 —155.59 -—49.07 —114.84 —3.10 -122.40 12 0.00 
1.00 —8.68 —162.57 13.15 56.86 —54.98 —43.28 —10.88 93.39 1.07 0.00 
1.50 —12.16 149.07 15.43 —78.23 —54.99 —37.51 —15.83 —167.49 62 0.00 
2.00 —14.02 105.49 15.20 —170.73 -57.87 —161.74 —12.66 115.46 .47 13.30 
2.50 —15.37 66.20 14.88 115.39 —57.68 —133.14 —12.84 56.80 37 2.73 
3.00 —17.28 25.12 14.60 43.35 —56.99 —130.89 —13.97 1.14 39 —6.27 
3.50 —19.81 —12.99 14.32 —24.51 -50.70 169.69 —16.05 —53.75 37 —11.00 
4.00 —23.60 —48.91 14.01 -90.32 —53.82 114.02 -19.25 —114.08 .36 —13.54 
4.50 —30.47 —64.05 13.79 —154.83 46.28 87.19 —22.56 167.13 36 —14.76 
5.00 —31.76 —10.79 13.57 141.92 ~52.53 41.95 —21.09 73.76 35 —15.03 
5.50 —24.21 —24.65 13.31 79.12 -57.78 ~.30 —17.24 7.36 35 —14,57 
6.00 —20.49 52.27 13.03 17.75 46.74 4.50 14.85 —37.84 134 12.68 
6.50 —18.00 84,32 12.80 42.54 45.71 —72.26 —12.88 -81.03 .33 ~9.76 
7.00 —15.96 —115.33 12.78 —101.85 —41.48 —111.82 —11.43 —121.90 33 —5§.75 
7.50 —15.08 —147.57 12.77 —156.67 —~46.13 173.86 —11.22 —160.22 34 2.64 
8.00 —14.66 —175.55 12.85 144.08 —53.24 100.64 —11.49 161.77 33 6.40 
8.50 —14.12 160.48 13.01 84.04 ~49.00 112.50 —12.33 125.72 33 9.61 
9.00 —13.26 133.23 13.27 22.71 —49.23 81.62 —13.57 84.84 34 11.23 
9.50 -12.79 106.76 13.41 —38.80 —56.51 107.32 —16.29 42.29 34 12.91 
10.00 12.44 79.87 13.63 —100.49 -51.68 77.10 20.74 -9.70 .34 14.57 
10.50 —12.30 50.19 13.84 —162.44 -43.78 —28.40 —22.99 —92.00 34 15.75 
11.00 —12.36 18.01 14.09 135.02 -46.28 —65.88 —22.11 —175.19 35 16.42 
11.50 —13.16 —17.58 14.42 72.12 —50.60 40.72 —20.68 127.08 35 16.85 
12.00 —13.76 —55.15 15.02 7.84 —46.36 —124.59 —23.25 95.04 37 15.58 
12.50 14.95 —105.08 15.27 —60.29 —43.13 —157.55 -19.32 129.08 38 10.70 
13.00 —16.53 —165.58 14.93 —127.58 46.72 —177.59 —13.02 86.23 38 6.76 
13.50 —17.91 124.14 14.68 167.52 42.04 123.06 —10.65 40.38 .36 §.28 
14.00 ~16.90 57.10 14.53 108.23 —44.10 61.61 -9.53 —72 .35 9.00 
14.50 —15.16 —8.52 14.27 42.73 —41.69 2.78 —9.07 46.12 .36 6.47 
15.00 —13.95 —69.42 14.18 —22.37 —44.72 —26.89 —9.81 —93.10 36 4.23 
15.50 13.16 —124.49 14.16 —88.71 —44.58 106.72 -10.48 -139.73 37 61 
16.00 -13.73 178.63 14.12 —156.80 —47.13 —64.22 —11.48 163.21 37 —3.74 
16.50 —15.30 130.19 14.25 137.11 —43.32 —-115.99 —13.97 117.72 .40 —6.84 
17.00 19.84 42.30 14.33 65.70 —49.89 172.99 -17.17 56.14 .40 —13.99 
17.50 —15.87 84.77 14.01 -6.52 —46.90 143.34 ~20.14 —-16.70 .39 —22.85 
18.00 —10.27 —152.33 13.53 -77.81 —44.09 68.25 —21.22 —90.85 38 —30.25 
18.50 —7.53 155.88 13.24 —148.87 —38.95 —33.10 —22.11 —127.86 39 0.00 
19.00 —7.65 101.05 13.48 135.80 —33.23 —99.34 —14.24 —112.14 44 0.00 
19.50 —21.85 93.30 12.34 42.02 —28.65 148.81 —4.26 —166.51 56 0.00 
20.00 —6.15 121.37 6.68 —32.21 —26.53 45.57 —1.94 130.41 33 0.00 
20.50 —4.57 79.82 3.47 —73.67 —35.96 —48.43 —2.02 88.96 21 0.00 
21.00 -2.73 45.17 3.41 123.49 —31.47 44.36 —1,53 53.04 .25 0.00 
21.50 -3.31 5.59 3.95 178.60 —27.58 -96.16 -2.01 16.64 33 0.00 
22.00 —6.10 —26.26 7.54 116.96 —26.48 —144.95 —4.41 —15.88 .50 0.00 
22.50 —5.19 —18.83 10.31 12.24 —24.52 151.12 —3.83 —16.65 .59 0.00 
23.00 —3.56 -67.02 7.80 —87.27 —31.50 84.45 —2.30 —58.62 48 0.00 
24.00 —8.30 —134.06 1.53 83.98 -—30.09 13.99 —4.18 —116.36 53 0.00 
25.00 —8.80 171.58 —8.83 —94.97 —24.56 —114.50 —6.01 169.07 .47 0.00 
psp ySnpespnseeransemane 


GAIN FLATNESS = 41.25 





Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further- Information. Ustinge are in the back of this Data Book. 
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QAVANTEK 


PPA-18232 | 
Surface Mount Cascadable Amplifier 
2 to 18 GHz 





FEATURES APPLICATIONS 


e Frequency Range: 2 to 18 GHz 
e GaAs MMIC Technology 
e High Density Wideband 
Gain Block _ 
e Surface Mount Package 


e Space Program — Wideband 
Receiver 
-e Portable or Compact Radar 
Systems 





_@ ECM Systems Amplifier 


DESCRIPTION 


The PPA-18232 wideband amplifier uses two GaAs MMIC 
distributed amplifiers to provide 11 dB gain and +13 dBm 
power output over the complete 2 to 18 GHz range. Packaged 
ina 1/4x 1/4 in. surface mount package, it provides users with 


PP-25, p. 16-34 


a very high gain per volume and is compatible with surface- 
mount assembly technology. Internal bias supply decoupling 
and bypassing provide increased immunity to bias voltage 
variations. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +8 VDC nominal unless otherwise noted) 


Frequency Range 

Smail Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 










Guaranteed Specifications 


Typical 
Te= 25°C ' Tes 0° to 50°C Te = -55° to +85°C 


Characteristic 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +8 VDC unless otherwise noted) 





KEY: +25°C 


485°C ———— 
-55°C — - — 


Noise Figure Power Output 


EERE 
NL bee Tey 
Neer t+ tT 
0 2 4 6 8 10 12 14 16 18 20 
Frequency, GHz 


= 
N 






= 
°o 


Noise Figure, dB 
a oe 





6 
0 2 4 6 8 10 12 14 16 18 20 
Frequency, GHz 





Frequency, GHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage sos, foxes cn niue cual seecew .... +9 Volts Oct coc esd ese naat ae ieas am eaaseee Soe 40°C/W 
Continuous RF Input Power ................++55- +15 dBm Active Transistor Power Dissipation ............... 410 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 16°C 
Storage Temperature .............--..-555 —62°C to +150°C . 

“R” Series Burn-In Temperature ...............-4-- +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 0.5 grams 
481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative; distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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Avantek, Inc. . 


PPA-18232 
Surface Mount Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








. Input VSWR Output VSWR Third—Order Intercept Point 

3. 

= 

2 

wL LAZY *o 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point | Second-Harmonic Intercept Point 
= 
[-*) 
= 
a’ 
= 
30 35 
0 2 4 6 8 10 12 14 16 18 20 0 2 4 6 8 10 12 14 16 18 20 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 7 
———— 


S-PARAMETERS . | BIAS = 8.00 VOLTS 
eee 
FREQ Si Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
_ .500 42 -63.8 -9.4 -56.3 —84.7 91.3 © . 74 —147.04 
1,000 1 -69.7 11.1 112.8 —75.3 89.6 13 —8.77 
1.500 .28 -80.7 10.7 26.4 62.3 135.4 17 84.42 
2.000 .26 -90.0 10.5 —21.3 —59.7 80.4 15 —116.19 
2.500 124 -98.3 10.6 —58.1 -57.8 45.6 18 —130.05 
3.000 23 —105.4 10.8 -90.7 63.3. 49 — .09 126.20 
3.500 .20 —113.6 11.2 122.1 -€68.1 136.1 .05 -95.84 
4.000 17 -119.6 11.3 152.4 —55.1 67.3 .05 —14,54 
4.500 14 -127.3 11.4 177.8 53.5 30.6 .08 7.66 
5.000 10 146.0 11.2 148.6 57.2 -17.5 10 20.34 
5.500 .06 -176.2 10.9 121.5 60.4 1.4 13 18.93 
6.000 .05 120.1 10.7 95.4 61.3 12.1 14 13.47 
6.500 .09 84.1 10.4 70.1 -65.0 -2.9 16 6.14 
.7.000 13 70.4 10.2 45.8 —60.4 51.9 16 50 
7.500 | 17 61.8 10.1 22.4 57.4 14.8 16 —5.52 
8.000 19 56.0 10.1 —1.4 —-55.7 -9.3 16 13.46 
8.500 .20 52.0 | 10.2 —25.5 -61.2 : —22.9 - 14 —21.39 
9.000 .19 48.8 10.3 —49.7 —§9.3 —1.2 11 —34.02 
9.500 16 44.1 10.6 74.8 | —60.1 -8.7 .08 —68.00 
10.000 12 35.6 10.7 —100.7 -60.1 34.4 11 ~109.12 
11.000 .08 —21.6 10.8 152.4 —57.4 27.5 .19 116.23 
12.000 15 -58.8 11.0 155.0 48.2 —1.1 14 -97.74 
13.000 18 -47.5 11.6 100.8 46.3 -57.2 12 -79.50 
14.000 19 —31.4 11.7 40.9 —~46.8 88.8 .06 94.45 
15.000 . 14 32.5 11.4 —19.1 43.9 -108.0 .09 113.27 
16.000 .07 -126.6 108° 80.1 41.4 1701 124 142.87 
17.000 AG —154.5 10.7 -138.3 -39.5 119.9 16 166.74 
18.000 19 —141.7 11.5 154.2 : —33.3 50.5 18 —177.08 
19.000 .22 -170.2 © 10.7... _. 74.6 31.7 -13.0 .38 128.69 
20.000 .28 139.0 8.6 -2.8 29.4 —71.1 .40 95.74 
21.000 44 131.7 4.7 -80.5 -26.9 133.8 54 129.62 
22.000 .67 158.1 3.2 -165.8 -32.8 -148.8 .56 137.46 
23.000 .59 149.5 ~3.2 122.5 24.8 137.6 19 153.61 
24.000 47 -179.5 7.6 88.1 —29.7 41.2 .39 —143.92 


': Avantek, inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are In the back of thie Data Book. 
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QAVANTEK 


PPA-18632 | Sve o 4 7 
Surface Mount Cascadable Amplifier 
6 to 18 GHz 





FEATURES 


e Frequency Range: 6 to 18 GHz 
e Surface Mount Package — Less 
Board Area Required 
e Very High Gain Density — — 
14 dB (Typ) per 1/4-in. Square 
e Low Power Consumption: 
50mA @ 9 VDC | 
e Low Noise Figure: 5.5 dB (Typ 


DESCRIPTION 


The PPA-18632 is a two-stage GaAs FET RF amplifier ina 
1/4 in. square package. Internal blocking capacitors couple 


ELECTRICAL SPECIFICATIONS (Measured in a 50 






Characteristic 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Voltage (1% Reg) 

DC Current 


APPLICATION 


e RF Amplifiers 

e Broadband ECM Systems 
e Satellite Communications 
e Size-Critical Systems 


-ohm system @ +9 VDC nominal unless otherwise noted) 





PP-25, p. 16-34 


the RF signal through the amplifier. The bias voltage input is 
capacitor bypassed and choke decoupled for RF. 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +9 VDC unless otherwise noted) 


KEY: 425°C ———— 
485°C — 
55°C ae 


Noise Figure, dB 





2 oom 
6 8 10 12 14 16 8618 6 8 10 


Frequency, GHz 








MAXIMUM RATINGS. 

DC Voltage: conus c eis kheue oer ese sees 12 Volts 
Continuous RF Input Power ..............-.-52005 +15 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ............-.-0e eee —62°C to +150°C 
“R” Series Burn-in Temperature ...............---- +125°C 
WEIGHT: (typical) 0.21 grams 

Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 


Noise Figure 








12 14 «16~=«18 76 8 0 2 14 «16 ~«18 
Frequency, GHz 


Frequency, GHz 





THERMAL CHARACTERISTICS* 


Oia! ca cecwiecei patie eh eR Ree ewes Pera eae 212°C/wW 
Active Transistor Power Dissipation ............... 115 mW 
Junction Temperature Above Case Temperature ....... 24°C 


*For further information, see High Reliability section, p. 17-2. 


« Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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Surface Mount Cascadable Amplifier 
eee eT eee 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR 


Output VSWR 





Third-Order Intercept Point 





“6 8 10 12 #4 «16 18 6 eens 6 8 0 12 4 1 18 
Frequency, GHz _ Frequency, GHz Frequency, GHz 





Second-Order Intercept Point Second-Harmonic Intercept Point 
E = 
a oO 
= 2 
roa os 
ede & 
—t : 30 
6 8 10 12 14 16 18 6 8 10 12 1 16 18 
: reequeney: GHz. Frequency, GHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS cr ypical production unit at +25°C ambient) 






SPARAMETERS ee BIAS = 9.00 VOLTS 








FREQ Sw Sy | Si2 Seo GPDEL PHASE 










| 81 (0.201. 87.30 17 2.33 
18.0 0.162 124.28 14.59. 161.04 -32.25 73.48 0.138 31.78 09 ~3.31 


‘GAIN FLATNESS = 4.82 


a eee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


IF/RF Amplifiers 
Selection Guide 





PRODUCT DESCRIPTION 


Avantek UTO/UTC/PPA cascadable amplifiers is offered in 
TO-8 packages, TC-1 connectorized cases, and surface- 
mount PlanarPak packages, respectively. Available with 
Avantek R Series screening, these amplifiers are cascadable 
modules designed for the best possible performance under 
difficult operating conditions. They offer unconditional stability 
and guaranteed performance over the specified frequency 
response range and temperature extremes. Voltage require- 
ments vary from +5 VDC to +24 VDC, depending on the 
model. Internally, these units contain various combinations of 


IF/RF AMPLIFIERS 
Guaranteed Specifications at 0° to 50°C Case Temperature 
Power Output 3rd-Order Input Power 
Frequency Noise for1dBGain Gain Intercept (+1% Reg.) . 
Response Gain Figure Compression Flatness Point Current 
(MHz) (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Case Page 

Model Minimum Minimum Maximum Minimum Maximum Typical (VDC) Typical Type Number 
ee eee ee eee eee eee ace eee eee eee enna enn eee ee 


10 to 150 MHz etecadalel in Order of abseil Noise cae 





ears 10-100 


25.5 


Si or GaAs MMICs and discrete components on alumina sub- 
strates, with thin-film gold interconnect and resistors. Since 
these units are cascadable modules, both input and output 
circuits of each device is optimized for the best 50-ohm 
impedance match. These amplifiers are ideal for pulse ampli- 
fication, radar and avionic military systems, and high-speed 
fiber optic systems. Higher-frequency surface mount 
amplifiers, up to 18 GHz, can be found in the PPA section, 
beginning on page 2-4. 




















2.1 1.0 +22 +5 15 3-10 
UTO/UTC 101 10-100 26.5 2.2 +14.5 1.0 +26 +15 20 3-6 
UTO/UTC 104 10-150 24.0 2.3 +9 1.0 +22 +5 20 3-12 
UTO/UTC 102 20-150 23.5 3.2 +18 1.0 +32 +15 31 3-8 
10 to 200 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 514 30-200 15 2.0 -3 0.75 +7 +15 8 TO-8U 3-60 
UTO/UTC/PPA 210 10-200 8.0 2.0 +11 1.0 +29 +15 15 TO-8T 3-16 
UTO/UTC 221 10-200 27 2.5 +13.5 0.7 +23 +15 29 TO-8T 3-20 
UTO/UTC/PPA 211 10-200 7.5 2.7 +17 1.0 +28 +15 30 TO-8T 3-18 
UTO/UTC 222 20-200 28 3.6 +18 0.7 +28 +15 47 TO-8T 3-22 
UTO/UTC 250 5-200 30 4.0 -3 1.0 +14 +5 13 TO-8U 3-24 
5 to 400 MHz (Listed in Order of Increasing Noise Figure) 
UTO/UTC 443 10-400 12.5 4.5 +4.5 0.7 +19 +5 10 TO-8T 3-36 
UTO/UTC 440° 10-400 12.5 4.5 +8 0.7 +23 +15 15 TO-8T 3-30 
UTO/UTC/PPA 441° 20-400 13.5 45 +15 0.7 +32 +15 32  ##TO-8T 3-82 
UTO/UTC 4443 10-400 12.5 5.0 +8.0 0.7 +22 +5 15 - TO-8T 3-38 
UTO/UTC 421 5-400 27 5.5 +6 1.0 +18 +15 38 =6 TO-8U-—s 33-28 
UTO/UTC 416 5-400 14 5.5 +10 1.0 +23 +15 35 TO-8U 3-26 
UTO/UTC 4423 20—400 13 5.5 +20 0.7 +33 +15 62 TO-8T 93-34 
2 to 500 MHz (Listed in Order of Increasing Noise Figure) | 
UTO/UTC 511 5-500 15 2.5 -2 1.0 +12 +15 10 TO-8U 3-54 
UTO/UTC/PPA 517 5-500 22 2.5 +5 1.0 +15 +15 22 TO-8T 3-66 
UTO/UTC/PPA 543! 10-500 10 2.5 +6 1.0 +22 +15 25 TO-8T 3-84 
UTO/UTC 510 5-500 15 3.0 -2 1.0 +12 +15 10 TO-8U) 3-52 
UTO/UTC 512 5-500 20 3.0 +7 1.0 +20 +15 23 TO-8U 3-56 
UTO/UTC 554 5-500 28.0 3.0 9.0 0.7 +21 +5 40 TO-8T 3-96 
UTO/UTC/PPA 5441 10-500 10 3.0 +12 1.0 +28 +15 36 TO-8T 3-86 
UTO/UTC 547 10-500 11.5 3.5 +18 0.7 +31 +15 55 
UTO/UTC 558 5-500 28 3.2 13.5 0.7 +23 +5 70 
UTO/UTC 5724 50-500 18 3.5 +11 0.5 +24 +15 32 
UTO/UTC 501 ‘ 1.0 
1.0 
UTOWUTC 552 v4 
UTO/UTC 502 5-500 0 
UTO/UTC 5714 50-500 5 
Kt) 






UTOMUTS 824 ccosscsons Doe 300. 
GIOQIUTC S73 as S08: 
UTO/UTC 516 


UTO/UTC/PPA 520 5-500 
UTO/UTC 533 5-500 
UTO/UTC 545 10-500 
UTO/UTC/PPA 519 5-500 
UTO/UTC/PPA 509 5-500 


0 
0.7 +22 +5 33 
0.7 +30 +15 53 
0.5 +36 +15 60 
0.7 +29 +15 70 
0.7 +35 +15 90 





NOTE: See notes on page 3-4. 


Avantek, Inc. +. 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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IF/RF AMPLIFIERS (continued) 
Guaranteed Specifications at 0° to 50°C Case Temperature 


Power Output 3rd-Order Input Power 
Frequency Noise for1dBGain Gain Intercept (+1% Reg.) 
Response Gain Figure Compression Flatness Point Current 
(MHz) (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Case Page 
Model Minimum Minimum Maximum Mininimum Maximum see (VDC) Typical Type Number 


2 to 500 MHz (Listed in Order of Increasing Noise Figure) 





UTO/UTC 513 5-500 16 6.0 +14 1.0 +29 +24 50 TO-8U 3-58 
UTO/UTC 518 5-500 13 6.0 +23 0.7 +35 ' +15 130 TO-8T 3-68 
UTO/UTC 523 5-500 23 7.0 +12 1.0 +25 +15 80 TO-8U) 3-76 | 
UTO/UTC 503 5-500 9 7.0 +13 1.0 +29 +24 50 TO-8U 3-44 
UTO/UTC 515 2-500 12 7.0 +14 05 | +24 +15 65 TO-8U) 3-62 
UTO/UTC 505 10-500 9 7.0 +18 1.0 +29 +15 100 TO-8T 3-48 
UTO/UTC 546 20-500 10 8.0 +23 — —60.5 +38 +15 110 TO-8T 3-90 
UTO/UTC 5612 10-500 11 9.0 +26 0.7 +39 +15 190 TO-8T 3-100 
UTO/UTC 504 5-500 6 11.0 +17 1.0 +34 +24 100 TO-8U 3-46 
2 to 1000 MHz (Listed in Order of Increasing Noise Figure) 

UTO/UTC 1011 2—-1000 14 3.5 —5 0.7 +10 +15 8 TO-8U) 3-118 
UTO/UTC 1012 5—1000 15 4.0 +4 1.0 +17 +15 18 © TO-8U 3-120 
UTO/UTC/PPA 10431 10-1000 10 4.0 +6 1.0 +19 +15 25 TO-8T 3-132 
UTO/UTC 1002 5—1000 14 4.0 +7 1.0 +21 +15 23 TO-8U 3-110 
UTO/UTC 1054 5—1000 23.5 4.0 +9.5 0.7 +21 +5 40 TO-8T 3-140 
UTO/UTC 1058 5—-1000 23.5 4.2 +13 0.7 +22 +5 70 TO-8T 3-146 
UTO/UTC 1013 5-1000 15 4.5 +9 1.0 +20 +15 29 TO-8U 3-122 
UTO/UTC/PPA 10441 10-1000 10 45 +12 1.0 +28 +15 35 TO-8T 3-134 
UTO/UTC/PPA 1021 5—1000 22 4.5 +12 1.0 +27 +15 85 TO-8U 3-124 
UTO/UTC 1001 5—1000 14 5.0 —2 1.0 +12 +15 10 TO-8U— 3-108 
UTO/UTC 1052 5—1000 13 5.0 +6 0.7 +18 +5 18 TO-8T 3-136 
UTO/UTC/P PA 1007 5—1000 12.5 5.0 +11 0.7 +21 +5 33 TO-8T 3-116 
UTO/UTC/PPA 1006 5—1000 11 6.0 +17 1.0 +27 +15 70 TO-8T 3-114 
UTO/UTC/PPA 1005 5—1000 11 6.0 +20 1.0 +35 +15 90 TO-8T 3-112 
UTM-1056 10-1000 25.5 6.5 +12 0.7 +26 +15 135 TO-8T 3-142 
UTM-1057 10-1000 26 6.5 +14 0.7 +29 +15 170 TO-8T 3-144 
UTO/UTC 1033 5—1000 10 6.5 +14 1.0 +28 +15 48 TO-8T 3-130 
UTO/UTC 1024 10-1000 12 6.5 +225 1.0 +35 +15 155 TO-8T 3-128 
UTO/UTC 1023 10-1000 12 8.5 +24.58 1.0 +36 +15 205 TO-8T 3-126 
UTM-1053 5—1000 27 9.0 +5 2.0 +21 +15 90 TO-8T 3-138 
1 to 1500 MHz (Listed in Order of Increasing Noise Figure) 

UTO/UTC 1524 10—1500 21 45 +7 1.5 +19 +15 60 TO-8U 3-158 
UTO/UTC 1511 5-1500 10 45 —9 0.5 +1 +15 7 TO-8U) 3-154 
UTO/UTC 1522 5—1500 18 5.5 +11 1.5 +23 +15 85 TO-8U) 3-156 
UTO/UTC 1501 5—1500 9 5.5 -3 0.5 +10 +15 10 TO-8U 3-150 
UTO/UTC 1502 5-1500 9 7.5 +6 0.5 +19 +15 23 TO-8U 3-152 
1 to 2000 MHz (Listed in Order of Increasing Noise Figure) 

UTO/UTC 2031 1-—2000 9 5.5 +2 1.0 +14 +15 16 TO-8U) 3-178 
UTO/UTC 2032 1—2000 9 6.0 +7 1.0 +17 +15 25 TO-8U 3-180 
UTO/UTC 2033 1—2000 8 8.5 +14 1.0 +30 +15 50 TO-8T 3-182 
5 to 2000 MHz (Listed in Order of Increasing Noise Figure) 

UTO/UTC/PPA 20122 500-2000 9 4.0 +12 1.0 +23 +15 50 TO-8U 3-160 
UTO/UTC 2021 10-2000 9 4.5 +2 1.0 +14 +15 16 TO-8U 3-164 
UTO/UTC 2025 100-2000 9.5 45 +25 1.0 +37 +15 175 TO-8T 3-172 
UTO/UTC 2052 5-2000 9 5.0 +5.5 0.7 +16 +5 18 TO-8T 3-184 
UTO/UTC 2024 5—2000 15 5.5 +5 1.0 +18 +15 38 TO-8U 3-170 
UTO/UTC/PPA 20132 500-2000 9 5.5 +19 1.0 +33 +15 100 TO-8U 3-162 
UTO/UTC 2022 5-2000 9 6.0 +7 1.0 +17 +15 25 TO-8U 3-166 
UTO/UTC 2055 10-2000 8.5 6.0 +10 0.7 +22 +5 32 TO-8T 3-186 
UTO/UTC 2026 10-2000 13.5 7.0 +19 1.0 +31 +15 155 TO-8T 3-174 
UTO/UTC 2027 10-2000 13.5 7.0 +16 1.0 +30 +15 108 TO-8T 3-176 
UTO/UTC/PPA 2023 10-2000 8 8.5 +14 1.0 +25 +15 50 TO-8T 3-168 


NOTE: See notes on page 3-4. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local repreeentative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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IF/RF AMPLIFIERS (continued) 
Guaranteed Specifications at 0° to 50°C Gase Temperature 


Power Output 3rd-Order Input Power 
Frequency Noise @1dBGain Gain Intercept (+1% Reg.) 
Response Gain Figure Compression Flatness Point | Current 
(MHz) —— -(dB) (dB) © (dBm) (+dB) (dBm) Voltage (mA) Case Page 
Model ; Minimum Minimum Maximum Minimum Maximum Typical — (VDC) Typical Type Number 


1700 to 2300 MHz (Listed in Order of Increasing Noise Figure) | 
UTO/UTC 2311 | 1700-2300 | 8 5.0 | -3 0.5 +10 +15 15 TO-8U 3-192 


UTO/UTC 2302 1700-2300 8 6.5 +3 0.5 +13 +15 18 TO-8U 3-188 
UTO/UTC 2303 1700-2300 8 8.0 +10 0.5 +20 +15 30 TO-8U 3-190 
UTO/UTC 2321 1700-2300 14 8.0 +10 1.0 +20 +15 70 TO-8U 3-194 


NOTES: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 
2. RF input pin is at DC ground —no input blocking capacitor. 
3. A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e. , a resistive DC path exists between 
pins). There is no input or output blocking capacitor. 
. High reverse isolation, Typ. S12 = —48 dB at 500 MHz. 
. From 10-500 MHz, Power Output for 1 dB Comp = +24.5 dBm. 
. From 10-500 MHz, Power Output for 1 dB Comp = +26 dBm. 
. Guaranteed at 0° to 50°C min. 


NOOO 


a eee 
Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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UTC SERIES FACTORY-ASSEMBLED THIN-FILM AMPLIFIERS 
Guaranteed Specifications at 0° to 50°C Case Temperature, V = +15 VDC 


























Power Output Intercept VSWR 
Noise @ 1 dB Gain Gain Point For 50 ohms __ Input Bias 
Frequency Gain Figure Compression Flatness IM Products In/Out Current 
| Range (dB) (dB) | (dBm) (+dB) (dBm) 1 (mA) Case 

Model i: ~ (MHz) ~=Typ./Min. Maximum Minimum Maximum Typical Maximum _ Typical Type 
10 to 500 MHz | 
UTC5-200 10-500 26.5/25 2.7 . +6 1.5 +22 2.0 35 TC-2 
UTC5-201 10-500 37/35 2.7 +7 1.5 +20 2.0 33 TC-2 
UTC5-202 10-500 51.5/48 2.7 +6 1.5 +18 ~ 2.0 60 TC-2 
UTC5-203 10-500 64.5/62 2.7 : +6 2.0 +18 2.0 70 TC-4 
UTC5-210 10-500 27.5/26 3.0 +14 1.5 +30 2.0 — 78 TC-2 
UTC5-211 10-500 38/36 3.5 +14 1.5 +30 2.0 76 TC-2 
UTC5-212 10-500 47/45 2.7 +14 1.5 +27 2.0 80 TC-2 
UTC5-213 — 10-500 54/52 2.7 +14 2.0 +27 2.0 92 TC-2 
UTC5-214 © 10-500 67/65 2.7 +14 2.0 +27 2.0 103 TC-4 
UTC5-220 10-500 24.5/23 3.5 +23 1.5 +35 2.0 165 TC-2 
UTC5-221 10-500 35/33 3.0 +23 2.0 +35 2.0 190 TC-4 
UTC5-222 10-500 46/44 3.0 +23 2.0 +35 2.0 193 TC-4 
UTC5-223 10-500 60.5/58 3.0 +23 2.0 +35 2.0 ~ 210 TC-4 
10 to 1000 MHz 
UTC10-210 ° 10-1000 21.5/20 4.5 +11 2.0 +28 2.0 60 TC-2 
UTC10-211 10-1000 31/29 3.7. +9 1.5 +20 - 20 ° 37 :  TC-2 
UTC10-212 10-1000 41/39 3.7 . +9 2.0 +20 2.0 62. TC-4 
UTC10-213 10-1000 52/50 3.7 +12 2.0 +27 2.0 101. TC-4 
UTC10-220 10-1000 22.5/21 5.0 +20 1.5 +35 2.0 125 TC-2 
UTC10-221 10-1000 33/31 45 +20 2.0 +35 2.0 150 ' TC-4 
UTC10-222__. 10-1000 42/40 3.7 +20 2.0 — +35 20° 127 TC-4 
UTC10-223 10-1000 49/47 3.7 +20 2.0 +35 2.0 163 TC-4 
10 to 2000 MHz 
UTC20-210 10-2000 19.5/18 © 5.0 - +7 1.5 +17 2.2 41 TC-2 
UTC20-211 10-2000 28/26 5.0 +14 2.0 +29 2.2 91 TC-4 
UTC20-212 | 10-2000 34/32 6.0 +14 2.0 +29 2.2 104 TC-4 
UTC20-213 10-2000 40/38 6.0 +12 2.0 +29 2.2 126 TC-4 
Connector options for TC-2 and TC-4 cases are as follows: 

_-—1 SMA Female on both 
—2 WN Female on both 
-3  #BNC Female on both 

_—4 TNC Female on both 
-5 SMA Male on both 
-6 SMA Male on input/Female on output 
-7 SMA Female on input/Male on output 


Avantek, Inc. .» 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are In. the back of this Data Book. 
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QAVANTEK 


_UTO/UTC 101 Series _ 
Thin-Film Cascadable Amplifier 
10 to 100 MHz 





FEATURES 


e Frequency Range: 10 to 100 MHz 
e Low Power Consumption: 
20 mA @ 15 VDC 
e Low Noise Figure: 1.7 dB (Typ) 
e High Gain: 27.5 dB (Typ) 
e High Output Power: 
+16 dBm (Typ) 
e Wide Dynamic Range 
e Temperature Compensated 


DESCRIPTION 


The 101 Series is a wideband, single- 
stage, high-gain silicon bipolar amplifier 
that incorporates thin-film technology. The 
low noise figure and high efficiency are 
the result of an output transformer cou- 
pling design. This also provides the unit 
with a high dynamic range. Resistive 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


DC Current 








Power Output @ +1 dB Compression (Min.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


APPLICATIONS 


e Receiver IF Gain Stages 

e Medical Instruments: 
Ultra-Sound, Magnetic 
Resonance 





CASE GROUND 


UTO—TO-8T, p. 16-48 


feedback and active bias provide tempera- 
ture compensation and increased immu- 
nity to supply voltage variations. The 101 
Series is available in either the TO-8 her- 
metic package or the connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Characteristic 








Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 


Typical 
Te = 25°C 



















TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C———— 
-55°C — - — 


Noise Figure, dB 





Frequency, MHz Frequency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage «2.6.0.6 06ers eee es a uipiarent aeeacen Sava lls 17 Volts Cie. ie hare AOU es ee te dee Headsets 105°C/W 
Continuous RF Input Power ................+.45- +13 dBm Active Transistor Power Dissipation ............... 162 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 17°C 
Storage Temperature ...............50005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 653,900 Hrs. 
“R” Series Burn-In Temperature .................-- +125°C *For further information, see High Reliability section, p. 17—2. 


WEIGHT: (typical) UTO—1.7 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 101 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 


























80 10 40 80 120 0 10 40 80 120 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 15 VOLTS 
CURRENT = 19.5 mA 
FREQ Sa Sa Si2 Sx GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
5 17 45.2 28.2 —166.2 —32.8 16.3 14 126.71 5.96 
10 13 —28.2 28.2 —176.9 —32.5 8.9 .07 112.23 5.96 2.82 
20 12 -17.6 28.2 174.4 —32.5 5.5 .03 102.68 2.438 0. —45 
30 12 —15.1 28.2 168.3 —32.4 4.3 .02 90.30 1.69 —1.10 
40 13 -15.1 28.2 162.8 32.3 3.7 .00 35.77 1.53 —1.16 
50 13 -16.5 28.1 157.5 —32.3 3.7 .01 —52.02 1.46 —.96 
60 14 -18.6 28.1 152.4 32.3 3.8 .02 —67.47 1.42 —.63 
70 15 -21.5 28.0 147.3 32.3 4.1 .03 —74.83 1.41 —.23 
80 16 —24.8 27.9 142.3 -32.3 4.3 .04 —79.82 1.41 16 
90 17 —28.8 27.8 137.2 —32.2 4.4 .05 —84.82 1.40 .56 
100 18 —-32.7 27.7 132.2 32.2 5.0 .07 —89.41 1.39 .99 
110 19 -37.1 27.5 127.2 -32.1 5.5 .08 94.15 1.39 
120 .20 41.3 27.3 122.2 -32.1 5.7 .09 -98.73 1.38 
130 21 —45.9 27.1 117.3 —32.0 6.2 11 —103.38 1.36 
140 .22 —50.3 26.9 112.4 -32.0 6.7 12 —108.20 1.36 
150 .23 —54.5 26.7 107.7 —31.8 7.1 13 —-112.95 1.33 
160 .24 -58.8 26.4 103.0 31.7 7.5 14 —117.56 1.31 
170 25 -63.1 26.2 98.4 —31.6 7.8 16 —122.23 1.28 
180 .25 -67.0 25.9 93.9 —31.5 8.4 17 —126.85 1.24 
190 .26 -70.9 25.6 ' 89.6 31.3. 8.4 18 —131.37 1.21 
200 27 -74.7 25.3 85.3 31.2 8.4 19 —135.77 1.17 
210 27 —78.0 24.9 81.2 -30.9 8.7 21 —140.11 1.14 
220 .27 81.3 24.6 77.2 -30.8 8.1 .22 —144.30 1.11 
230 .28 64.5 24.2 73.4 —30.7 8.0 .23 —148.37 1.07 
240 .28 —87.4 23.9 69.6 —30.5 7.6 .24 —152.27 1.03 
250 .28 -90.2 23.6 66.0 —30.3 7.4 25 —156.15 1.01 
260 .28 -92.7 23.2 62.5 -—30.2 6.8 .26 —159.84 .97 
270 .28 —-95.1 22.9 59.1 —30.0 5.9 .27 —163.43 .94 
280 .28 -97.3 22.5 55.8 —29.9 5.2 .28 —166.99 .93 
290 .28 -99.2 22.2 §2.5 —-29.8 4.7 .29 —170.42 89 
300 .28 —101.0 21.8 49.4 . 29.6 3.9 .30 —173.80 88 
310 .28 —102.7 21.5 46.3 —29.5 3.0 .30 —177.10 .86 
320 .28 —104.2 21.2 43.3 —29.4 2.0 31 179.76 84 
330 .28 —105.5 20.8 40.3 —29.3 1.1 32 176.53 82 
340 .28 —106.6 20.5 37.4 —29.2 A 33 173.39 82 
350 .28 —107.7 20.2 34.5 —29.0 —1.0 34 170.33 .80 
360 .28 —108.4 19.9 31.6 —29.0 —2.2 35 167.32 79 
370 .28 —109.1 19.5 28.8 —28.9 —3.6 36 164.36 77 
380 .28 —109.6 19.2 26.1 —28.9 4.7 .37 161.46 77 
390 .28 -110.1 18.9 23.3 —28.8 -5.7 .38 158.57 .76 
400 .28 —110.3 18.6 20.6 —28.8 —7.2 38 155.69 75 
410 .28 —110.5 18.3 179 —28.8 —8.6 .39 152.92 75. 
420 .28 —110.5 18.0 15.2 —28.7 -9.7 .40 150.10 74 
430 .28 —110.5 17.7 12.6 —28.7 —11.2 41 147.35 74 
440 .28 -110.5 17.3 10.0 ~28.7 12.4 42 144.58 73 
450 29 —110.3 17.0 7.4 —28.7 —14.1 43 141.84 72 
460 29 —110.1 16.7 4.7 —28.8 —15.4 44 139.10 74 
470 .29 —109.8 16.4 2.1 —28.8 —16.7 45 136.39 73 
480 30 - =—109.5 16.1: —4 —28.8 —18.1 46 133.73 71 
490 .30 —109.3 15.8 —3.0 —28.9. —19.5 46 131.00 72 
500 81 —109.1 15.5 —5.6 —29.0 —20.6 47 128.37 72 


LINEARIZATION RANGE: 10.0 to 100.0 MHz ; 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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, UTO/UTC 102 Series 
QAVANTEK Thin-Film Cascadable Amplifier 











20 to 150 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 20 to 150 MHz e Low Frequency IF Stages 
e High Gain: 24.5 dB e Medical Instruments: 
e Low Noise: 2.7 dB (Typ) Ultra-Sound, Magnetic 
e High Power: 19.5 dBm (Typ) Resonance 
¢ Temperature Compensated CASE GROUND 
DESCRIPTION 
The 102 Series is a single-stage, high-gain nity to bias voltage variations. Blocking 
silicon bipolar amplifier that incorporates capacitors couple the RF through the 
thin-film technology. A low noise figure and amplifier while a low VSWR is maintained 
high efficiency are the result of an output through inductive tuning. The 102 Series is 
transformer coupling design. Resistive available in either the TO-8 hermetic pack- 
feedback and active bias provide tempera- age or the connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ture compensation and increased immu- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 






Typical Guaranteed Specifications 


Characteristi 
aracteristic To = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 

- Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 


+85°C — cE au au 
—55°C CRED Ge CREE 





| 
| 
| 
I 
I 
| 
l 
| 
ae 


Noise Figure 











| 

I 

| ] 40 

! 3.5 

| ] 3.0 

RF ol Ho RFour ae 
| ] 21 3 2.0 
Oe Gee TP eee eee” J 10 40 80 120 160 200 10 40 80 120 160 200 
= Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: soo. 2et dedi. Sareea eee Oe he eae 17 Volts Cie cis eee ete ee eee a es ce baneroeas 87°C/W 
Continuous RF Input Power ................-505- +13 dBm Active Transistor Power Dissipation ............... 266 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 23°C 
Storage Temperature .................005, —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ..... ee 564,100 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


erences a 


WEIGHT: (typical) UTO —1.7 grams; UTC— 21.5 grams 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 102 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 











Power Output Input VSWR . Output VSWR 
oe 
re 
Sa [3 
S 3 7) 
baad = > 
2 © 5 
“10 40 80 120 160 200 sot a ea” TT “10 40 80 120 160 200 
Frequency, MHz "Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
: é 
CS = 
20 35 
10 40 80 120 160 200 10 40 80 120 160 200 10 40 80 120 160 200 
Frequency, MHz Frequency, MHz _ Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 




















S-PARAMETERS BIAS = 15 VOLTS 
CURRENT = 30.8 mA 
FREQ S11 Sa S12 S22 : GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
10 18 -61.6 24.9 —166.0 —29.6 17.9 22 117.60 3.53 
20 09 46.3 25.0 —178.6 —29.3 9.7 11 108.39 3.53 1.92 
30 07 —23.4 25.1 174.7 —29.3 7.0 07 106.92 1.87 —.10 
40 07 —3.7 25.1 169.4 —29.2 5.7 04 108.26 1.47 —.67 
50 08 7.9 25.1 164.6 —29.3 4.9 03 114.61 1.33 —.76 
60 09 13.0 25.1 160.0 —29.2 4.9 01 139.73 1.28 —.63 
70 10 14.4 25.2 155.5 —29.2 48 01 —149.97 1.25 —.43 
80 12 14.0 25.2 151.0 —29.2 5.0 02 —122.85 1.25 —.21 
90 13 11.7 25.2 146.5 —29.2 4.9 04 —117.87 1.26 —.06 
100 14 8.5 25.1 141.9 —29.2 5.7 05 —117.48 1.27 .09 
110 16 4.7 25.1 137.3 —29.2 5.9 06 —119.65 1.29 15 
120 17 3 25.0 132.7 —-29.1 6.6 08 —122.64 1.29 21 
130 17 —4.3 25.0 127.9 -29.1 7.0 09 —126.49 1.31 .20 
140 18 —9.3 24.8 123.2 -29.0 7.5 11 —130.72 1.32 16 
150 19 —14.5 24.7 118.5 —28.9 8.0 12 —135.32 1.31 14 
160 19 -20.0 24.5 113.8 —28.7 8.8 14 —140.04 1.31 
170 19 -25.5 24.3 109.1 —28.6 9.4 16 —144.87 1.29 - 
180 20 -30.8 24.1 104.5 —28.4 9.6 17 —149.88 1.28 
190 19 —36.5 23.9 100.0 —28.3 10.1 18 —154.91 1.25 
200 19 —-41.9 23.6 95.6 —28.1 10.4 20 —159.84 1.22 
210 19 —47.5 23.3 91.3 -27.9 10.4 21 —164.78 1.18 
220 19 -52.8 23.0 87.2 —27.7 10.3 22 —169.65 1.15 
230 18 ~58.4 22.7 83.2 -27.5 10.2 23 174.41 1.12 
240 18 -63.8 22.4 79.3 -27.3 10.0 25 —179.07 1.07 
250 17 -69.0 22.0 75.6 -27.1 9.5 26 176.47 1.03 
260 16 -74.6 21.7 72.0 ~26.9 9.3 .27 172.04 1.00 
270 16 -79.9 21.3 68.6 —26.7 8.3 .27 167.70 95 
280 15 85.2 21.0 65.2 —26.5 7.8 .28 163.57 92 
290 14 -90.8 | 20.6 62.0 —26.4 7.1 .29 159.51 90 
300 14 —96.5 20.3 58.9 —26.2 6.3 .30 155.49 87 
310 13 —102.1 19.9 55.9 -26.0 5.5 31 151.64 83 
320 12 —107.8 19.6 53.0 —25.9 4.5 31 147.88 81 
330 12 —-113.8 19.2 50.2 —25.7 3.6 32 144.17 78 
340 11 —120.1 18.9 47.5 - —25.6 2.5 33 140.60 77 
350 11 —126.3 18.5 44.8 —25.5 1.7 33 137.08 73 
360 10 —132.7 18.2 42.2 —25.3 5 34 133.67 72 
370 10 —139.6 17.8 39.7 —25.3 -.5 35 130.25 70 
380 .09 —146.4 17.5 37.3 —25.2 —1.6 35 126.96 .69 
390 .09 —153.3 17.1 34.9 —25.1 —2.7 36 123.74 .66 
400 .09 —160.5 16.8 32.6 —24.9 —3.9 36 120.56 64 
410 .09 —167.6 16.5 30.2 —24.8 —-4.8 37 117.41 65 
420 .09 —174.6 16.1 28.0 —24.8 —6.1 38 114.37 62 
430 .09 178.3 15.8 25.8 —24.7 —7.1 38 111.36 61 
440 .09 170.9 15.5 23.6 —24.6 —8.5 39 108.40 60 
450 .09 164.2 . 15.2 21.5 —24.5 -9.5 39 105.49 58 
460 .09 158.0 14.9 19.5 —24.5 10.8 .40 102.64 58 
470 .09 151.3 14.6 17.4 —24.5 —12.1 .40 99.78 .58 
480 .09 145.8 14.3 15.4 24.4 —13.4 A1 97.02 56 
490 10 140.3 14.0 13.4 —24.3 —14.6 41 94.29 55 
500 10 134.8 13.7 11.4 —24.3 —15.7 42 91.58 55 


LINEARIZATION RANGE: 20.0 to 150.0 MHz 


SEE ES A I RL SN EE RE ET a a ES I TT TI I I TE TE EEE aT PDI TS TN IETS I I TO RII I BT I TIO IIE GRE TOR TALIS ET 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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. . < UTO/UTC 103 Series 
QAVANTEK Li neon 











10 to 100 MHz 
FEATURES — APPLICATIONS 
e Frequency Range: 10 to 100 MHz e Low Frequency IF Stages 
e High Gain: 27 dB (Typ) e Medical Instruments: 
e Low Noise: 1.6 dB (Typ) | Ultra-Sound, Magnetic 
e Medium Power: 11 dBm (Typ) __ _Resonance 
e Temperature Compensated e High Efficiency or Battery vO aia uae 
e 5 Volt Supply Powered Systems UTO—TO-8T, p. 16-48 
DESCRIPTION 
The 103 Series is a single-stage, high- back and active bias circuits provide tem- 
gain silicon bipolar amplifier that incor- perature compensation and increased 
porates thin-film technology. Low noise immunity to bias voltage variations. The 
figure and high efficiency are the result 103 Series is available in either the TO-8 
of anoutput transformer coupling design hermetic package or the connectored TC-1 
and low supply voltage. Resistive feed- package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Seas Typical Guaranteed Specifications 
Frequency Range 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 
































TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +5 VDC unless otherwise noted 





yt KEY: +25°C 
+85°C— — — 
-55°C — - — 





| 
| 
| 
| 
| 
| 
| 
| 
| 


Noise Figure 


fy 











3.0 
io) 
mod 
¢ 
e 
RFin lq-° RFour 9 
Lg ! : 
7 Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS“ 
DC Voltage ............e eee er 1ONols.. Bye evan tem eunan nmi amiva enews 105°C/W 
Continuous RF Input Power ..................4-. +13 dBm Active Transistor Power Dissipation ................ 47 mW 
Operating Case Temperature .............. —§5°C to +125°C Junction Temperature Above Case Temperature ........ 5°C 
Storage Temperature .................065- —62°C to +150°C MTBF (MIL-HDBK-217E, Aup @ 90°C) .......... 892,100 Hrs. 
“R” Series Burn-in Temperature ..................- +125°C *For further information, see High Reliability section, p. 17—2. 


WEIGHT: (typical) UTO— 1.7 grams; UTC— 21.5 grams 


Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA95035  . Contact your local representative, dietributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 103 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 




















Power Output Input VSWR Output VSWR 
Ss § & ‘ 
12 
Z o§ ox 
@ 3 10 = 
id n 
36 = 
a & 5 . 
. 1.001020 40 80 120 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order intercept Point Second-Harmonic Intercept Point 
£ 
a 
=] 
x 
14 10 
10 20 40 80 120 10 20 40 80 120 10 20 40 80 120 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 5 VOLTS 
CURRENT = 15.1 mA 
FREQ Sa Sa S12 Sx GPDEL PHASE 
MHz Mag Ang dB Ang dB . Ang Mag Ang ns — DEG 
5 .09 -39.4 27.1 -171.5 —31.4 10.6 .06 155.97 4.27 
10 .07 -16.9 27.1 -179.2 31.2 5.8 .03 151.84 4.27 1.48 
20 .08 5 27.1 173.6 —31.2 3.5 .02 154.30 2.00 —.50 
30 .09 7.2 27.1 168.2 —31.2 2.8 .02 157.83 1.51 -71 
40 10 9.1 27.1 163.1 31.2 2.7 .01 175.83 1.41 —.58 
50 11 8.2 27.1 158.1 31.3 3.4 .01 -97.58 1.38 —.31 
60 13 5.2 27.1 153.1 31.3 3.9 .02 —71.26 1.39 —.07 
70 14 9 27.1 148.1 —31.3 4.4 .03 —70.16 1.40 12 
80 -16 -3.9 27.0 142.9 —31.3 4.9 .04 —72.65 1.43 19 
90 17 -9.7 26.9 137.7 —31.3 6.1 .06 —77.50 1.45 .20 
100 18 —15.5 26.8 132.5 31.4 7.2 .08 —83.15 1.46 18 
110 19 22.1 26.7 127.2 —31.3 8.6 .09 -89.07 1.47 
120 .20 —28.6 26.5 121.9 —31.3 10.2 11 95.21 1.46 
130 21 35.1 26.2 116.8 —31.1 11.3 13 —101.44 1.43 
140 22 —41.5 26.0 111.7 —31.0 12.7 15 - —107.58 1.42 
150 .22 -47.5 25.7 106.7 -30.8 14.4 16 —113.73 1.36 
160 .23 -53.8 25.4 102.0 -30.6 15.4 18 —119.67 1.33 
170 .23 —59.7 25.0 97.4 -30.4 16.2 19 125.46 1.27 
180 .23 —65.2 24.7 93.0 -30.1 16.7 21 —130.99 1.21 
190 23 —70.6 24.3 88.8 -29.8 17.5 .22 —136.31 1.16 
200 23 -75.9 23.9 84.8 —29.5 17.6 23 —141.40 1.11 
210 22 -80.6 23.5 81.1 -29.3 17.7 24 —146.36 1.05 
220 .22 -85.3 23.1 77.4 —29.0 17.4 25 —150.94 1.01 
230 .22 89.6 22.8 74.0 —28.7 17.2 .26 —155.41 .96 
240 21 -93.8 22.4 70.7 —28.4 16.7 .27 —159.63 92 
250 21 -97.8 22.0 67.6 —28.2 16.6 .27 163.73 87 
260 .20 -101.6 21.6 64.6 -28.0 15.8 .28 —167.65 84 
270 20 —105.0 21.2 61.7 -27.7 15.2 .29 171.42 .80 
280 | .20 —108.4 20.9 58.9 —27.5 14.3 .29 —175.08 78 
290 19 —111.7 20.5 56.2 -27.3 13.6 .30 —178.60 75 
300 19 -114.8 20.2 §3.5 —27.1 12.8 31 178.00 74 
310 18 —117.6 19.8 51.0 —26.9 - 11.9 31 174.64 71 
320 18 —120.5 19.5 48.5 —26.8 10.6 32 171.45 .69 
330 17 —123.1 19.2 46.0 —26.6 9.7 32 168.25 .67 
340 A7 125.7 18.8 43.6 —26.4 8.7 .33 165.17 .68 
350 16 —128.1 18.5 41.3 -26.2 7.6 134 162.18 .65 
360 15 —130.2 18.2 39.0 —26.1 6.5 34 159.25 .64 
370 15 —132.5 17.9 36.7 —25.9 5.2 35 156.37 63 
380 14 —134.5 17.6 34.5 —25.8 4.1 35 153.60 .62 
390 14 —136.3 17.3 32.3 —25.7 3.2 .36 150.86 61 
400 13 —138.0 17.0 30.1 —25.6 1.7 36 148.12 .60 
410 13 —139.5 16.8 © > 28.0 —25.5 4 37 145.49 .60 
420 12 —140.9 16.5 25.8 —25.4 -—8 37 142.84 .59 
430 12 —142.1 16.2 23.7 —25.3 . —2.1 38 140.27 .59 
440 11 —143.2 15.9 21.6 —25.2 —3.4 38 137.71 .58 
450 10 —144.0 15.7 19.6 —25.1 —4.7 39 135.20 56 
460 10 144.2 15.4 17.5 -25.0 . -6.1 .39 132.71 57 
470 .09 —144.9 15.1 15.4 —25.0 -7.3 .40 130.24 58 
480 .09 —144.4 14.9 13.4 —24.9 —-8.8 .40 127.84 56 
490 .08 —144.3 14.6 11.4 —24.8 —10.0 41 125.43 56 
500 .08 . 143.0 14.4 9.4 —24.7 —11.3 41 123.06 55 





LINEARIZATION RANGE: 10.0 to 100.0 MHz 
LIS RR a EE a a DS STE EI ESR ER SS EE A SE a I DP a a A Ee I EE TSE SEE R SU ST SRE PR TS I TT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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QD AVANTEK UTO/UTC 104 Series 

Thin-Film Cascadable Amplifier 

10 to 150 MHz 

FEATURES APPLICATIONS 
e Frequency Range: 10 to 150 MHz e Low Frequency IF Stages 
e High Gain: 25 dB (Typ) e Medical Instruments: 
e Low Noise: 1.9 dB (Typ) Ultra-Sound, Magnetic 
© Medium Power: 11 dBm (Typ) Resonance 
e Temperature Compensated e High Efficiency or Battery 1A eee ees 
e 5 Volt Supply Powered Systems UTO—TO-8T, p. 16-48 
DESCRIPTION 


compensation and increased immunity to 
bias voltage variations. Blocking capacitors 
couple the RF through the amplifier, 
while a low VSWR is maintained through 
inductive tuning. The 104 Series is avail- 
able in either the TO-8 hermetic package 
or the connectored TC-1 package. 


The 104 Series is a single-stage, high-gain 
silicon bipolar amplifier that incorporates 
thin-film technology. Low noise figure and 
high efficiency are the result of an output — 
transformer coupling design and lower 
supply voltage. Resistive feedback and 
active bias circuits provide temperature 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 
























| | Guaranteed Specifications 
Characteristic Typical 
Te = 25°C Te = 0° to 50°C = —55° to +85°C 






Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 

















SCHEMATIC @ +5 VDC unless otherwise noted) 
, KEY: +25°C 
V 65° O=——— 
i a ee te 1 -55°C ——- - —— 
| Noise Figure 
| e: 
¢ 
RF ae ai ed RFour = 
| 7 | 8 
aS To J 2 
= 105040 80 120 160 200 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG Voltage: soe coe tyes ens Sete ees here: 10 Volts Ole> hice te ene Aleka eee mee aawee tater 105°C/W 
Continuous RF Input Power .................6055 +13 dBm Active Transistor Power Dissipation ................ 47 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... . 5°C 
Storage Temperature ...............0e eee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 848,400 Hrs. 
“R” Series Burn-In Temperature .................4. +125°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: ical) UTO— 1.7 grams; UTC — 21.5 grams , 
Avantek, Inc. . 481 Cottonwocd Drive, Milpitas, CA 95085 . Contact your local representative, distributor or field ealee office for further information. Listinge are In the back of this Data Book. 


UTO/UTC 104 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
£ 2.0 
a: “TT TT 
So 
53 s pe Be 
a Ne 
cS) 5 : = 3 
6 : 1.0 fnaieal 
10 40 80 120 160 200 10 40 80 120 160 200 10 40 80 120 160 200 
- Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
E 26 
™% 2 
x 
~ 18 
14 10 20 
10 = 40 80 120 160 200 10 40 80 120 160 200 10 40 80 120 160 200 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 

















S-PARAMETERS BIAS = 5 VOLTS 
| CURRENT = 20.1 mA 
FREQ Sa Sa Si2 Sz GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
5 17 -79.1 25.7 -162.9 -30.5 18.6 ' 22 151.01 6.51 
10 .07 -81.4 25.8 —-174.4 -30.1 9.7 15 152.04 6.51 
20 .02 64.3 25.8 177.1 30.0 5.8 12 158.36 2.41 44 
30 .02 23.2 25.9 171.6 -29.9 4.6 11 161.11 1.53 —.34 
40 .03 46.0 25.9 166.8 —29.9 4.5 10 162.81 1.33 -.47 
50 ~ 05 46.3 25.9 — 162.3 -29.8 4.6 .09 164.29 1.26 —.32 
60 .07 42.9 25.9 157.8 -29.8 48 .09 166.32 1.24 —.10 
70 .08 38.1 25.9 153.4 —29.8 5.2 08 169.32 1.24 12 
80 .09 — 32.8 25.9 148.9 —29.8 5.6 .08 173.39 1.25 .27 
90 11 26.5 25.9 144.3 -29.8 6.2 .08 178.63 1.28 33 
100 12 20.3 25.9 139.6 —29.7 6.8 .08 —175.23 1.29 34 
110 13 13.6 25.8 134.9 —29.7 7.4 .08 —169.11 1.32 27 
120 14 7.0 25.7 130.1 —29.6 7.8 .09 —164.00 1.34 13 
130 14 3 25.6 125.2 —29.6 8.9 10 —160.48 1.34 —.02 
140 15 —6.5 25.5 120.4 —29.5 9.6 11 - —158.56 1.35 —.24 
150 15 -13.7 25.3 115.5 —29.4 10.4 12 —158.13 1.34 -.39 
160 16 -20.7 25.1 110.7 —29.3 11.1 14 —158.77 1.33 
170 16 —-27.6 24.9 106.0 —29.1 11.8 15 —160.39 1.31 
180 16 -34.5 24.6 101.4 —28.9 12.4 17 —162.71 1.28 
190 16 41.3 24.3 96.9 —28.7 13.3 18 —165.66 1.26 
200 16 48.2 24.0 92.5 —28.6 13.5 .20 —168.78 1.21 
210 15 —55.1 23.7 88.3 —28.3 13.7 21 —172.22 1.16 
220 15 -61.7 23.3 84.2 —28.1 13.9 23 —175.66 1.12 
230 15 -68.5 22.9 80.4 -27.9 13.7 24 —179.32 1.08 
240 14 —75.0 22.6 76.6 -27.7 13.7 .25 177.14 1.04 
250 14 81.8 22.2 73.1 —27.5 13.6 .26 173.54 .99 
260 13 -88.4 21.8 69.6 -27.3 12.8 28 169.97 95 
270 13 -95.1 21.4 66.4 —27.1 12.5 .29 166.40 91 
280 12 —102.0 21.1 63.2 —26.9 12.0 .30 162.92 88 
290 12 —109.0 20.7 60.1 —26.7 11.3 31 159.51 84 
300. 12 —115.8 20.3 §7.2 —26.5 10.7 32 156.10 82 
310 11 —123.0 19.9 54.4 —26.3 9.9 33 152.80 78 
320 1 —130.3 19.5 51.7 —26.2 8.9 33 149.57 76 
330 11 —137.5 19.2 49.0 ~26.0 8.0 .34 146.36 .73 
340 10 —144.8 18.8 46.4 —25.8 7.2 .35 143.23 72 
350 10 —151.8 18.4 43.9 —25.7 6.2 36 140.16 70 
360 10 —158.9 18.1 , 41.5 ~—25.6 5.2 37 137.16 .67 
370 10 —166.1 17.7 39.2 —25.4 4.0 38 134.21 .65 
380 10 —173.2 17.4 36.9 —25.3 3.2 38 131.32 .65 
390 10 —179.7 17.0 34.6 25.2 2.1 .39 128.46 .62 
400 10 174.0 16.7 32.4 —25.1 1.0 .40 125.66 61 
410 11 167.8 16.3 30.2 —25.0 -.2 .40 122.93 .60 
420 11 161.9 16.0 28.1 —24.9 —1.4 41 120.19 .59 
430 11 156.3 15.7 26.0 —24.8 —2.5 42 117.49 58 
440 11 150.9 15.3 24.0 —24.7 —3.6 43 114.85 57 
450 12 145.9 15.0 22.0 —24.7 —5.0 43 112.24 54 
460 12 141.1 14.7 20.0 —24.6 6.2 44 109.65 55 
470 12 136.3 14.3 18.1 —24.6 —7.4 45 107.08 55 
480 13 132.1 14.0 16.2 —24.5 8.5 45 104.61 53 
490 13 127.7 13.7 14.3 —24.5 —9.8 .46 102.12 53 
500 14 123.9 13.4 12.4 “24.4 11.41 46 99.69 51 





LINEARIZATION RANGE: 10.0 to 150.0 MHz 
CHeaeee eee eee see se ee ee eT Ce ee I I I a SN a a a RN a a IDR aD PE a ES Se DO EEE a Ie Te Te EN Sa POO 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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QD AVANTEK UTO/UTC 111 
Thin-Film Cascadable Amplifier 
10 to 100 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 10 to 100 MHz 
e Low Noise: 1.4 dB (Typ) 

e Medium Power: 16.8 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 111 Series is a single-stage, high-gain 
silicon bipolar amplifier that incorporates 


thin-film technology. Low noise figure and 


high efficiency are the result of an output 
transformer coupling design. Active bias 
circuits provide temperature compensation 
and increased immunity to bias voltage 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


e Low Frequency IF Stages 

e Medical Instruments: Ultra- 
Sound, Magnetic Resonance 

e High Efficiency or Battery Pow- 
ered Systems 





variations. Blocking capacitors couple the 
RF through the amplifier, while a low 
VSWR is maintained through unique trans- 
former designs. The 111 Series is available 
in either the TO-8 hermetic package or the 
connectored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic - Typical 
Te = 25°C Te = 0° to 50°C 


Guaranteed Specifications 


= -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


RFiw 








TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C ———— 
-55°C ——- — 





Noise Figure 


Noise Figure, dB 





Frequency, MHz 


Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DG Vollage: i. insert eit wate tesa eee 17 Volts OG. 5.25, 2 SAL SOUL CARD eet eG oh eee ae cet ane eae 105°C/W 
Continuous RF Input Power ..................65- +13 dBm Active Transistor Power Dissipation ............... 110 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 12°C 
Storage Temperature ....................- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ...... -. 2.» 848,400 Hrs. 
“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) UTO— 1.7 grams; UTC— -21.5 grams 


Avantek, Inc. -~ 481 Cottonwood Drive, Milpitas, CA 95035 


PP dA ith Linn ie nn eee 
2 « Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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UTO/UTC 111 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


























Power Output Input VSWR VS Frequency Output VSWR 
ce 
> cx 
7) = 
= 2 
0 50 100 150 
Frequency, MHz sey aie Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
34 
& & & 
= 33 3 = 
& os of 
32 Pa = 
31 40 49 
0 40 80 120 0 40 80 120 0 40 80 120 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR -ISOL 
MHz IN dB — - DEG DEV ns OUT dB 
10.0 1.35 11.8 15.8 6.90 3.63 1.35 14.5 
20.0 _ 1.25 11.8 2.7 -1.12 3.63 1.15 14.6 
30.0 1.20 11.8 —4.2 —2.93 1.91 1.13 14.6 
40.0 1.22 11.9 -8.9 —2.57 1.31 1.13 14.6 

- 50.0 1.22 11.9 —13.6 —2.20 1.31 1.17 14.6 
60.0 1.27 11.9 —18.0 —1.53 1.21 1.22 14.6 
70.0 1.30 11.9 —22.1 —.65 1.16 1.25 14.6 
80.0 1.35 11.8 —26.2 .30 1.14 1.30 14.6 
90.0 1.41 11.8 —30.2 1.35 1.12 1.35 14.7 

100.0 1.47 11.8 34.2 2.47 1.09 1.41 14.8 

110.0 1.53 11.7 -38.1 1.09 1.47 14.8 

120.0 1.56 11.7 —42.0 1.07 1.53 14.9 

130.0 1.63 11.6 45.8 1.07 1.60 15.0 

140.0 1.70 11.6 49.7 1.06 1.67 15.1 

150.0 1.78 11.5 —53.5 1.07 1.74 15.2 

160.0 1.86 11.4 —57.3 1.06 1.82 15.4 

170.0 1.94 11.3 —61.1 1.05 . 1.90 15.5 

180.0 2.03 11.2 64.9 1.06 1.94 15.6 

190.0 2.13 11.2 —68.7 1.06 2.03 15.8 

200.0 2.17 11.1 —72.5 1.06 _. — 2.13 15.9 

210.0 2.28 11.0 —76.4 1.06 2.23 16.1 

220.0 2.39 10.9 -80.2 1.07. 2.28 16.2 

230.0 2.45 10.7 84.1 1.07 © - 2,39 16.4 

240.0 2.57 10.6 -88.0 1.08 2.51 16.6 

250.0 2.70 10.5 -91.9 1.09 2.57 16.8 

LINEARIZATION RANGE: 10.0 to 100.0 MHz 

S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Su Sa _ Sa Sz 

MHz Mag Ang dB Ang dB Ang Mag Ang 
10.0 16 136.7 11.8 . 15.8 —14.5 15.9 15 83.80 
20.0 11 160.1 11.8 2.7 —14.6 2.7 07 49.21 
30.0 .09 172.5 11.8 4.2 —14.6 —4.2 06 11.44 
40.0 10 —170.6 11.9 -8.9 —14.6 8.9 06 —29.34 
50.0 10 —160.7 11.9 —13.6 —14.6 -13.5 08 —51.48 
60.0 12 —153.5 11.9 —18.0 -14.6 -17.8 10 —67.04 
70.0 13 —149.0 11.9 —22.1 —14.6 —22.0 11 —78.78 
80.0 15 —146.5 11.8 —26.2 —14.6 —26.0 13 —88.38 
90.0 17 —145.3 11.8 30.2 —14.7 —29.9 15 —96.66 

100.0 19 —145.2 11.8 —34.2 -14.8 —33.8 17 —104.03 

110.0 21 —146.0 11.7 —38.1 -14.8 —37.7 19 —110.73 

120.0 22 —147.1 11.7 —42.0 -14.9 —41.5 21 —116.99 

130.0 .24 —148.7 11.6 —45.8 -15.0 —45.2 23 —122.91 

140.0 .26 —150.7 11.6 —49.7 —15.1 -—49.0 25 —128.48 

150.0 .28 -152.8 11.5 —53.5 -15.2 —52.7 27 —133.87 

160.0 .30 —155.2 11.4 —57.3 —15.4 —56.4 29 —139.02 

170.0 32 —157.7 11.3 61.1 —15.5 —60.2 31 —144.01 

180.0 34 —160.4 11.2 64.9 —15.6 —63.8 32 —148.89 

190.0 36 —163.2 11.2 —68.7 -15.8 -67.5 34 —153.58 

200.0 37 —166.1 11.1 —72.5 —15.9 —71.2 36 —158.18 

210.0 39 —169.1 11.0 —76.4 —16.1 —74.9 38 —162.61 

220.0 41 —172.1 10.9 -80.2 —16.2 —78.6 39 —167.07 

230.0 42 —175.3 . 10.7 Si 1 —16.4 82.3 41 —171.36 

240.0 44 —178.5 10.6 —88.0 —16.6 —86.0 43 —175.65 

250.0 .46 178.3 10.5 —91.9 —16.8 -89.7 4d —179.76 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 ~. Contact your local representative, distributor or field eales office for further information. Listings are in the back of thie Data Book. 
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QAVANTEK 


UTO/UTC/PPA 210 Series © 
Thin-Film Cascadable pmplinee 
10 to 200 MHz 





FEATURES 


e Frequency Range: 10 to 200 MHz 
Ultra Low Noise: 1.5 dB (Typ) 

e Low Current Drain: 15 mA (Typ) 
e Temperature Compensated 

e Surface Mount Option 

e High Efficiency 


DESCRIPTION 


The 210 Series is a thin-film bipolar, 
medium-gain, low-noise, RF amplifier suit- 
able for front end design. It utilizes lassless 
feedback circuitry for low power consump- 
tion and high dynamic range. Resistive 
feedback and active bias provide tempera- 
ture compensation and increased immu- 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


APPLICATIONS 


e RF Front Ends 
e IF Medical Systems 
e Surface Mount Assembly 


nity to bias voltage variations. The 210 
Series amplifiers are available in three 
packages: the surface mount PlanarPak 
PP-38 (.375 in. x .375 in.) case, the TO-8 
hermetic case and the connectorized TC-1. 
case. 





PPA—PP-38, p. 16-35 


oe Specifications 


| Te x0 to 50°C = 0° to 50°C Te = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) . 


KEY: +25°C 


Noise Figure 


Gain, dB 


| Frequency, MHz 


Frequency, MHz 





MAXIMUM RATINGS 





THERMAL CHARACTERISTICS* 
DC Voltage .... 60. cote kadviavstaneseweres Sune +17 Volts Oia orc sglaine tet tran u nota ae es ween aa eas 120°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 77 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 9°C 
Storage Temperature ................0005. 62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C ......... 1,375,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 grams; UTC — 21.5 grams 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of thie Data Book. 
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UTO/UTC/PPA 210 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





+12 VDC 
vA 
pa 
0 100 200 300 0 100 $200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 





0 - 100 200 300 0 100 200 300 0 100 200 300 
Frequency, MHz - Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
































NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN . dB DEG DEV ns OUT ~——. «GB: 
100.0 1.17 8.80 —18.96 —1.14 .00 1.16 11.24 
120.0 1.19 8.85 —22.60 —.53 53 1.17 11.44 
140.0 1.21 8.89 —26.53 —.22 .55 1.17 11.43 
160.0 1.22 8.94 -30.50 .04 .50 — 1.18 11.55 
180.0 1.23 9.00 —33.77 1.02 52 1.18 11.64 
200.0 1.22 9.08 —37.96 1.09 .60 1.18 11.81 
220.0 1.21 9.15 —42.38 91 61 1.17 11.90 
240.0 1.18 9.22 —46.70 83 .63 1.17 12.11 
260.0 1.14 9.29 —51.51 .26 .69 1.17 12.28 
280.0 1.09 9.39 —56.59 -.57 73 1.18 12.49 
300.0 1.04 9.46 —61.96 —1.70 81 1.21 12.73 
400.0 1.62 9.55 94.33 99 1.77 14.61 
500.0 3.60 7.93 —131.04 95 3.41 18.63 
600.0 7.61 4.61 —159.21 .66 ' 5.84 24.82 
700.0 13.19 90 —179.04 47 7.85 29.91 
800.0 18.54 2.13 165.58 36 9.00 30.40 
900.0 24.65 —4.88 153.02 34 9.29 27.45 
1000.0 27.86 —7.37 143.66 00 9.25 24.15 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Su Sai S12 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .077 38.4 8.779. -18.9 —11.284 -17.0 .075 128.5 
120.00 .087 36.8 8.852 22.7 —11.336 —21.1 ; .077 120.9 
140.00 .096 36.6 8.890 -26.6 —11.389 —24.8 .080 114.7 
160.00 -100 34.5 8.948 -30.5 —11.544 —28.3 .083 . 111.4 
180.00 -102 31.1 9.019 —34.0 —11.665 —31.7 .084 108.1 
200.00 -100 27.7 9.093 —38.2 -11.779 —35.5 .083 105.6 
220.00 ~ .094 22.1 9.153 42.4 —11.942 —39.2 .083 106.7 
240.00 083 . 16.3 9.233 46.9 —12.118 43.3 .081 110.4 
260.00 .066 8.2 9.300 51.6 -12.318 —47.9 .085 117.0 
280.00 .046 —2.2 9.385 —56.7 -12.449 —52.4 .091 125.9 
300.00 .019 24.4 9.472 -62.1 —12.751 —56.8 102 133.6 
400.00 .237 152.1 9.566 04.5 -14.552 -85.2 282 139.5 
500.00 564 112.2 7.924 —131.1 —18.699 —115.4 548 110.4 
600.00 .769 79.1 4.608 —159.0 —24.810 —140.5 .706. - 79.6 
700.00 .860 56.1 914 -179.1 —29.931 —161.1 774 56.3 
800.00 .904 939.1 . —2.128 165.5 —30.400 172.9 7197 38.7 
900.00 .924 25.5 —4.839 153.3 —27.485 154.0 .806 25.3 
- 4000.00 .930 12.4 —7.371 143.6 —24.167 139.2 805 13.2 





Sa a A RIE ELINA IR EE AN GT a ES SO EC MO ke EN RE DO I TO I ES DOES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035. Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 211 Series 
Thin-Film Cascadable Amplifier Module 
10 to 200 MHz 





FEATURES 


e Frequency Range: 10 to 200 MHz 
e Low Noise: 2.0 dB (Typ) 

e Low Current Drain: 30 mA (Typ) 
e Temperature Compensated 

e Surface Mount Option 

e High Dynamic Range 


DESCRIPTION — 


The 211 Series is a thin-film bipolar, 
medium-gain, low-noise, RF amplifier suit- 
able for front end design. It utilizes lossless 
feedback circuitry for low power consump- 
tion and high dynamic range. Resistive 
feedback and active bias provide tempera- 


APPLICATIONS 


e RF Front Ends 
e IF Medical Systems 
e Surface Mount Assembly 


ture compensation and increased immu- 
nity to bias voltage variations. The 211 
Series is available in three packages: the 
surface mount PlanarPak PP-38 (.375 in. x 
.375 in.) case, the TO-8 hermetic case and 
the connectorized TC-1 case. 





PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


a Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Te = 0° to 50°C = -55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
85°C——— — 
-55°C—- —— 
Gain Noise Figure 





Noise Figure, dB 





0 100 200 300 400 500 
= Frequency, MHz 





Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage: sansa sic ec aced ek iews BGrine Siete ee +17 Volts Cie wink nese Oe hae ee Red oe eg ea 120°C/W 
Continuous RF Input Power ........ re eee +17 dBm Active Transistor Power Dissipation .............. 250 mW 
Operating Case Temperature ....... Riaselateacs -55°C to +125°C Junction Temperature Above Case Temperature ...... . 30°C 
Storage Temperature .............. ir ile tes —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 604,000 Hrs. 
“R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. 481 Cottonwood Drive, Milpitas, CA 95035 .. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


3-18 


UTO/UTC/PPA 211 Series 
Thin-Film Cascadable Amplifier Module 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 








100 200 300 “0 100 +200 ~+~«300~S*« 00 “0 100. 200. +300 ~~ +400 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
£ 
a 
so 
om 
= 
0 100 200 300 0 100 200 300 0 100 =——i(is«é 2000 300 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
































NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN - PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.11 8.58 17.31 . —.89 00 1.25 11.43 
120.0 1.11 8.63 —20.98 —.42 52 1.24 11.48 
140.0 1.11 8.65 —24.84 —.14 55 1.24 11.61 
160.0 1.11 8.68 —28.96 -.12 50 1.24 11.71 
180.0 1.10 8.72 —32.09 87 50 1.24 11.77 
200.0 1.09 8.75 -36.20 89 58 1.23 11.94 
220.0 1.08 8.81 —40.52 .70 58 1.23 11.99 
240.0 1.07 8.85 —44.62 73 61 1.24 12.21 
260.0 1.08 8.89 —49.23 .25 66 1.25 12.40 
280.0 1.12 8.94 —54.14 —.52 69 1.26 12.63 
300.0 1.18 8.96 -§9.11 —1.35 75 1.30 12.89 
400.0 1.94 8.87 —88.75 89 1.82 14.80 
500.0 4.24 7.32 —121.94 88 3.25 19.03 
600.0 9.41 4.25 —148.67 63 5.57 26.37 
700.0 18.23 59 —167.70 45 7.59 35.31 
800.0 28.35 —2.64 178.14 33 8.80 42.12. 
900.0 42.46 —5.62 166.62 31 9.68 44.61 
1000.0 54.08 -8.68 157.69 00 9.86 35.60 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa Sa Si2 Sn 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .050 76.5 8.598 -17.3 —11.351 —15.1 106 135.2 
120.00 .053 71.3 8.661 —21.1 —11.420 -18.9 106 131.4 
140.00 .053 69.4 8.671 —24.9 —11.506 —22.5 107 128.7 
160.00 .051 68.6 8.720 —28.8 —11.658 —26.1 107 125.6 
180.00 .047 70.4 8.767 © 32.2 —11.753 ~—29.9 -106 123.2 
200.00 .043 75.3 8.819 -36.3 —11.884 —33.5 104 123.0 
220.00 .036 84.0 8.839 —40.5 —12.030 —37.6 103 124.2 
240.00 .031 106.8 8.882 44.8 —12.203 —41.3 105 127.6 
260.00 .038 138.1 8.922 49.3 —12.355 —45.6 111 131.6 
280.00 .055 154.5 8.975 —54.1 —12.578 —50.2 119 137.1 
300.00 .083 160.4 9.008 -59.2 —12.859 —54.5 133 141.7 
400.00 324 145.0 8.899 . 88.9 —14.795 -80.8 .295 144.8 
500.00 621 112.8 7.324 —121.8 —19.034 —107.2 .534 120.3 
600.00 813 81.9 4,218 —148.3 —26.501 —124.8 .700 — 92.5 
700.00 .800 59.2 594 —167.3 35.447 —117.1 775 69.6 
800.00 942 41.9 —2.592 178.4 —41.899 —101.8 .799 52.6 
900.00 .959 27.8 —5.632 167.1 —44.633 —166.4 812 39.2 
1000.00 965 14.2 —8.691 158.3 —35.760 149.7 815 28.0 





A A DE I SPA OSE I ae a ca a TO BH I I NT Oe a OSL TE PG TTD COLTON TE ETRE TE eS RT SE TOE TIE I TE AO STO IIT OI TCT EE TE TE ETAT IE) 
Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listinge are In the back of this Data Book. 
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QAVANTEK 





UTO/UTC 221 Series 
Thin-Film Cascadable AMP IMET Module 
10 to 200 MHz 





FEATURES 


Frequency Range: 10 to 200 MHz 
High Gain: 28.5 dB (Typ) 

Low Noise: 2.0 dB (Typ) 

High Dynamic Range 
Temperature Compensated 

High Efficiency 


DESCRIPTION 


The 221 Series is a thin-film high-gain, low- 
noise, RF cascode amplifier suitable for a 
variety of signal processing applications. 
Output transformer coupling provides high 


APPLICATIONS 


e High Gain IF Stages 
e Front End Amplifier 





efficiency at low currents. Blocking capaci- 
tors couple the RF through the amplifier. 
The 221 is available in either the TO-8 her- 
metic case or connectored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


DC Current 





MAXIMUM RATINGS 


DC Voltage ......... cece eee ee ee ee tenes 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature .................0005 
“R” Series Burn-in Temperature ............. 


Characteristic Typical 
Te = 25°C 


Power Output @ +1 dB Gompression (Min.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 









Guaranteed Spectteston 
Te = 0° to 50°C = -55° to +85°C 


















TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C =— ae au aww 
—55°C = &@ GEER 


Noise Figure 





Noise Figure, dB 





0 60 100 150 200 280 300 af) 100 150 200 
Frequency, MHz Presueney: MHz 


THERMAL CHARACTERISTICS* 


eee +17 Volts Cie: ali or aee TSI th eee eee ree es TOS 1IOS-CW 
a sein +13 dBm Active Transistor Power Dissipation ............. 69/230 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ..... 7/24°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 689,800 Hrs. 
ee eo +125°C 


*For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 221 Series 
Thin-Film Cascadable Amplifier Module 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
£ 
Bg° 
a3 
sx 3 
&® H 
0. 80 100 18 200 250 #0 80 100 180 200 250 
1 1 
Frequency, Mrz Frequency, MHz <5 Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 
& & 
ss) re 
< a 
20 ! 26 : 36 
50 100 150 200 0 80 100 150 200 250 © 60 100 150 200 250 
Frequency, MHz Frequency, MHz cr Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





























NUMERICAL READINGS : BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN -dB DEG DEV ns | OUT dB 
100.0 1.19 28.63 155.64 —.46 .00 1.40 33.60 
200.0 1.59 29.04 125.98 —34 91 | 1.24 - 33.65 
300.0 2.56 28.84 89.26 1.12 ° : 1.25 35.19 
S-PARAMETERS BIAS = 15.00 VOLTS 

CURRENT = 28.60 mA 
FREQ Sa Sas S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .090 83.2 28.565 155.6 —33.309 -10.2 173 152.4 
200.00 226 21.1 28.970 125.6 . -33.321 —22.3 111 144.3 
300.00 .450 —24.3 28.762 89.4 —34.917 —40.8 115 -179.8 
400.00 .595 -67.3 26.847 49.6 —37.789 —39.1 .273 163.5 
500.00 .638 -97.9 23.130 19.2 -—38.848 -37.3 375 131.7 
600.00 .632 -—114.5 18.891 -3.0 -37.272 —39.3 .452 104.1 
700.00 .657 —125.5 14.894 -3.1 —38.161 —41.3 .437 71.0 
800.00 .615 —134.3 13.678 -17.8 —36.656 —48.0 .3899 §7.2 
900.00 .576 —141.3 11.210 31.3 —36.566 —§5.8 417 41.4 
1000.00 - ,560 —146.7 8.679 —42.9 —36.094 —64.1 .415 25.5 
1100.00 .550 —150.9 6.362 ~52.6 -35.862 -71.9 .424 10.6 
1200.00. .546 -152.2 4.307 -61.2 —36.379 -81.2 .420 3.1 
1300.00 | 535 —153.5 2.254 -69.1 -36.077 --89.5 .418 —15.4 
1400.00 523 —154.2 .082 -78.8 —36.625 —96.0 .415 —28.2 
1500.00 513 —155.2 —1.910 -88.2 —37.139 —100.0 .404 —39.2 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 





; UTO/UTC 222 Series 
| Thin-Film Cascadable Amplifier Module 
20 to 200 MHz 





FEATURES 


Frequency Range: 20 to 200 MHz 
High Gain: 29.5 dB (Typ) 

Low Noise: 2.9 dB (Typ) 

High Dynamic Range 
Temperature Compensated 

High Efficiency 


DESCRIPTION 


The 222 Series is a thin-film, high gain, low- 
noise, RF cascode amplifier suitable for a 
variety of signal processing applications. 
Output transformer coupling substrate pro- 
vides high efficiency at low currents. 


APPLICATIONS 
e High Gain IF Stages 


Blocking capacitors couple the RF through 
the amplifier. The 222 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristi 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


NOTES: 1. Power Out 20 to 100 MHz = +20.0 
2. Power Out 20 to 100 MHz = +19.0 


SCHEMATIC 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 
°C ——— 
55°C — - — 


Noise Figure 


& § 


=~ 
& 





‘ Noise Figure, dB 
3 


0 50 100 
Frequency, MHz 


150 200 250 50 150 200 
Fracsaey: MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC VoOlade ssa eines yee Shae tae ee set +17 Volts Oi 2s diy ics, trac ands ere ee ee ane a hea Sea ae eS 87/87°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 123/410 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature .... 11/36°C 
Storage Temperature ................0000- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 568,100 Hrs. 
“R” Series Burn-in Temperature ................... +115°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: 


Avantek, Inc. - 


ical) UTO—2.1 grams; UTC— 21.5 grams 


481 Cottonwood Drive, Milpitas, CA 95095 . Contact your local representative, distributor or field sales office for further information. Lietinge are in the back of thls Data Book. 
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UTO/UTC 222 Series 
Thin-Film Cascadable Amplifier Module 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1dB Gain 
Compression, dBm 





“0 80 100 180 200 250 “0 80 100 180° 200 250 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 





30 pay 
50 100 150 200 0 50 100 180 200 250 0 50 100 180 200 250 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


























NUMERICAL READINGS | BIAS = 15.00 VOLTS 
FREQ ‘VSWR GAIN PHASE _ PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.44 29.47 152.06 .00 .00 1.23 —29.47 
200.0 1.03 29.84 116.24 .00 1.07 1.56 —29.84 
300.0 1.80 28.89 74.68 1.09 | 2.97 | —28.89 
S-PARAMETERS BIAS = 15.00 VOLTS 

CURRENT = 47.00 MA 
ee 
FREQ Si Sa S22 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .178 160.7 29.553 151.9 —34.660 —21.5 114 96.6 
200.00 015 3.7. 29.832 116.0 —34.933 41.3 221 22.2 
300.00 .292 -78.7 28.874 74.6 —36.727 -73.4 .494 -87.3 
400.00 .493 -—109.3 26.267 38.0 —39.855 -—97.8 .667 —133.1 
500.00 579 -128.4 22.825 10.2 | -45.535  -114.5 .722 —167.1 
600.00 612 -139.7 19.592 —13.4 -§3.626 -122.6 716 163.4 
700.00 .662 -148.2 15.363 -27.5 —54.137 100.0 584 132.7 
800.00 .622 —156.0 14.581 —38.6 —44.844 -1.9 512 122.9 
900.00 595 —159.0 12.450 -58.9 —43.508 —35.6 .491 96.1 
1000.00 580 —160.2 9.873 -78.5 —42.982 —51.0 .451 65.2 
1100.00 572 —160.7 7.187 -95.9 — —42.690 —81.0 .414 32.6 
1200.00 .568 —159.0 : 4.041 -1108  . -40.950 -99.6 .408 | —-1.1 
1300.00 595 -—157.6 257 -123.5 — -—40.114 -120.8 .432 -31.6 
1400.00 — .619 —156.7 —4.008 —131.5 -39.620 -138.1 .467 —55.6 
1500.00 .657 —156.2 8.115 —127.7 -39.040 -153.8 .509 -76.8 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field salee office for further Information. Listings are in the back of this Data Book. 
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AVARITE Ps 7 UTO/UTC 250 Series 
QAVANTEK ee Thin-Film Cascadable Amplifier 








5 to 200 MHz 
FEATURES. Ps APPLICATIONS 
e Frequency Range: 5 to 200 MHz e High Gain IF/RF Amplification 
e High Gain: 33.0 dB (Typ) e High Efficiency or Battery 


e Low Current Drain: 13 mA (Typ) Powered Systems 
e Temperature Compensated | 
e 5-Volt Supply 


DESCRIPTION 


The 250 Series is a two-stage thin-film | amplifier. The 250 Series is available in 
bipolar RF amplifier providing high gain _ either the TO-8 hermetic case or con- 
and low power consumption. Blocking nectored TC-1 package. 

capacitors couple the RF through the 





UTO—TO-8u, p. 16-48 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted)) 


s ab | Ch teristi Typical Guaranteed Specifications ae 
mbo aracteristic 
: Te = 25°C Te = 0° to 50°C To = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
_Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 











SCHEMATIC @ +5 VDC unless otherwise noted) 
| KEY: +25°C 
+85°C——— — 
-§5°C—— - —— 
Noise Figure 

a 

3 

¢ 

> 

c 

3 

3 

0 50 100 150 200 250 100 150 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage. .i43-ses tie ee ese ie eer ees +12 Volts Ole: voice gage sme nanny Oe Ae RS eae ee ead 90/90°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation .............. 13/18 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... 1/2°C 
Storage Temperature .................000. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 974,800 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC—21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95085 . Contact your local representative, distributor or fleld sales office for further Information. Lietinge are In the back of this Data Book. 
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UTO/UTC 250 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR 
£ +1.0 
Bc 
as 
ee 
s-3 
8 -1.0 
0 50 100 150 200 250 ’ 
Frequency, MHz Frequency, MHz ‘Frequency, MHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
E E & 
a $ = 
a = N 
i N 
a. — T 
10 . 25 
50 100 125 150 200 50 125 200 
Frequency, MHz Frequency, MHz _. Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 




















NUMERICAL READINGS _ BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN  @B DEG DEV ns OUT dB 
100.0 1.13 33.33 -31.08 —.63 .00 1.20 40.25 
120.0 1.13 33.20 -35.74 1.12 .89 1.12 36.00 
140.0 1.16 33.25 —43.90 ~-.61 .97 1.10 | 45.26 
160.0 1.18 33.27 —49.65 .05 84 1.13 43.12 
180.0 1.26 33.16 —§5.97 15 91 1.14 33.54 
200.0 1.25 33.18 -62.70 -.14 .89 1.21 40.96 
220.0 1.21 32.99 —68.84 13 87 1.24 42.47 
240.0 1.23 32.87 -75.25 14 .92 1.31 45.19 
260.0 1.27 32.87 —82.04 -.21 .94 1.38 44.02 
280.0 1.31 32.72 —88.86 94 1.44 36.08 
300.0 1.30 32.71 -95.62 .99 1.55 42.24 
400.0 1.52 31.92 —132.74 1.06 2.32 45.41 
500.0 1.81 29.98 —172.16 1.00 3.37 45.20 
600.0 1.93 26.34 155.52 74 3.43 47.63 
700.0 1.88 22.49 134.35 53 2.99 41.25 
800.0 1.82 19.62 117.69 . .00 2.60 38.98 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ __ Si Sa Siz Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
Ee A ee a a Se IE Pa RR Oa 
100.00 .108 147.9 33.146 | —31.0 —46.374 135.9 .039 —142.6 
150.00 .085 126.4 33.095 —46.9 © —38.261 48.6 .059 —118.1 
200.00 128 103.8 32.990 —61.9 —37.389 47.9 .097 -172.4 
250.00 116 70.4 32.736 —78.1 —41.684 23.8 141 170.4 
300.00 138 45.2 32.584 —95.6 —45.391 -31.3 217 146.8 
400.00 .232 -8.0 31.862 —132.7 —45.308 42.4 396 106.0 
500.00 315 -—62.8 29.920 -172.5 —43.993 —37.3 .546 64.1 
600.00 337 —105.1 26.304 155.3 —69.103 140.9 551 28.7 
700.00 316 132.3 22.407 134.2 —44.944 109.1 501 5.6 
800.00 302 -143.8 19.569 117.6 —38.947 103.9 451 6.6 
900.00 326 —149.4 17.191 100.2 -—37.571 81.9 .438 _ -10.8 
1000.00 .409 —158.5 14.732 79.3 —36.765 76.6 475 -16.0 
1100.00 .465 -176.0 11.304 56.6 —41.182 80.0 519 —23.8 
1200.00 510 167.8 7.386 39.5 —44,597 75.6 531 -32.2 
1300.00 519 153.4 2.577 29.7 —41.102 114.3 532 —-39.7 
1400.00 516 139.5 —2.830 26.3 —40.331 110.9 532 —45.6 
1500.00 .500 127.9 . -8.145 34.7 : -—37.673 126.1 536 —50.0 





a  ——————————————————— ee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 





UTO/UTC 416 Series 
Thin-Film Cascadable Amplifier 
5 to 400 MHz 





FEATURES 

e Frequency Range: 5 to 400 MHz 
e Medium Gain: 14.5 dB (Typ) 

e Medium Power Output: 

+12.5 dBm (Typ) 

Temperature Compensated 


DESCRIPTION 


The 416 Series is a thin-film, bipolar RF 
amplifier that incorporates resistive feed- 
back and active bias to provide a stable and 
reliable gain stage. Inductively-coupled 


APPLICATIONS 
e IF/RF Amplification 





CASE GROUND 


UTO—TO-8U, p. 16-48 


input and output networks provide good 
VSWR under all conditions. The 416 Series 
is available in either the TO-8 hermetic 
case or connectored TC-1 package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Tye eal Guaranteed Specifications 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 


DC Current 


SCHEMATIC 





TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C———— 
-55°C — - —— 





Noise Figure, dB 


100 200 300 400 500 
Frequency, MHz 


Te = —55° to +85°C 





UTC—TC-1, p. 16-42 








200 
Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage. 2 siersndevewce cme hvepente id aees +17 Volts Oi wear eb iiiaes da set biet dese alates 
Continuous RF Input Power ..................0.. +13 dBm Active Transistor Power Dissipation ........ 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature 
Storage Temperature .................006- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 
“R” Series Burn-in Temperature .................... +125°C 





1,257,000 Hrs. 


*For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95085 
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e Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 


UTO/UTC 416 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
1.75 : 1.75 
Es a 
cc ec 1.50 
Oo 
8 g : z 
- g ~ 1.28 ° = 1.25 
=° tt | ft 
1.00 1.00 
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 








AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE _ PHASE» GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT | dB 
100.0 1.28 15.18 15337 —.99 103. 1.05 21.18 
150.0 1.35 15.11 140.76 73 69 1.07 21.29 
200.0 1.41 14.87 128.36 -27 68 1.09 21.44 
250.0 1.46 14.81 116.28 50 67 1.09 21.50 
300.0 1.46 14.74 104.19 1.27 68 1.09 21.62 
350.0 1.43 14.66 91.64 1.58 720 1.10 21.69 
400.0 1.36 14.69 78.41 1.22 76 1.10 21.81 
450.0 1.23 14.81 64.34 01 82 1.13 2.88 
500.0 1.09 14.97 48.89 ~2.57 92 1.18 21.95 
550.0 1.26 15,07 31.40 1.03 1.27 21.99 
600.0 1.78 14.88 11.85 1.16 1.38 22.10 





LINEARIZATION RANGE: 100.0 to 400.0 MHz 








S-PARAMETERS | BIAS = 15.00 VOLTS 
FREQ - Si Sa Pee, ae ceermee: ace 
MHz Mag Ang dB Ang dB Ang _ Mag Ang 
100.00 .098 -77.5 15.000 152.8 21.11 —11.5 024 63.3 
200.00 155 —110.0 14.726 130.3 —21.41 —24.3 043 - 39.2 
300.00 | 173 —130.4 14.653 105.1 —21.51 -37.0 — 048 10.5 
400.00 .140 -152.4 | 14.656 78.9 —22.05 —49.4 045 —-37.6 
500.00 .023 135.4 14.844 — ~©§0.3 —22.27 —63.5 .068 —105.6 
600.00 .270 -15.7 14.641 13.3 —22.38 —78.4 144 -152.8 
700.00 .648 —58.7 12.526 —29.8 . —23.35 —97.6 .232 166.7 
800.00 .837 —92.4 8.018 | -62.9 —25.35 —116.4 .284 138.9 
900.00 .906 —114.6 3.329 —84.7 —27.54 —130.8 314 121.7 
1000.00 .919 —127.5 0.772 —98.1 —29.90 —138.8 . 338 109.5 





Avantek, Inc. . 481 Cottonwocd Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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Dy - UTO/UTC 421 Series - | 
QAVANTEK _-- Thin-Film Cascadable Amplifier 


5 to 400 MHz 








FEATURES Cj. ~ APPLICATIONS 


e Frequency Range: 5 to 400 MHz e IF/RF Amplification 
e High Gain: 29.5 dB (Typ) 
e Temperature Compensated 





; Sane 
UTO—TO-8U, p. 16-48 
DESCRIPTION 


The 421 Series is a two-stage thin-film RF through the amplifier. The 421 Series is | 
bipolar RF amplifier providing high gain up available in either the TO-8 hermetic case 
to 400 MHz. Blocking capacitors couple the or connectored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic Typica! Guaranteed Specifications 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 
























TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC | (@ +15 VDC unless otherwise noted) 
KEY: +25°C: | 
85°C——— 


-55°C — - —— 


Noise Figure 





26 
0 100 200 300 400 500 600 











Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: 6 sn witout nt ben eee erases sé +17 Volts Oient arahednearen cach ee Nees mead dake ere eis 75/105°C/W 
Continuous RF Input Power ..................065 +13 dBm Active Transistor Power Dissipation ............ 82/114 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... 712°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 448,000 Hrs. 
“R” Series Burn-In Temperature ..............20005 +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA98035 . Contact your local representative, distributor or field eales office. for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 421 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 








NUMERICAL READINGS | BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
Mie IN 8 OB En EN ON 
100.0 1.18 29.70 40.33 —1.00 = 1.21 40.97 
150.0 1.19 29.54 60.48 30 1.14 1.20 44.03 
200.0 1.17 29.46 -81.53 48 1.15. 1.23 40.56 
250.0 1.18 29.51 -102.04 -14 1.10 1.26 42.06 
300.0 4.47 29.43 121.05 1.70 1.11 1.29 43.10 
350.0 1.16 29.37 -141.86 1.75 1.17 1.31 45.12 
400.0 1.14 29.31 163.32 1.14 1.22 1.30 41.91 
450.0 1.13 29.36 174.20 —.47 1.25 1.32 41.00 
500.0 1.14 29.55 151.64. -2.17 1.27 1.40 39.90 
550.0 1.20 29.55 128.62 = 1.37 1.52 38.51 
600.0 1.40 29.46 102.45 = 1.53 1.80 40.82 
650.0 1.85 29.09 73.62 = 1.67 2.29 44.57 
700.0 2.62 28.35 42.43 ae 1.68 314 | 40.06 





LINEARIZATION RANGE: 100.0 to 500.0 MHz 








S-PARAMETERS | . BIAS = 15.00 VOLTS 
FREQ $i Sa S12 Sx 
MHz Mag  $Ang- dB ’~ Ang dB Ang Mag Ang 
100.00 .150 154.7 | 28.590 —42.4 —46.02 3.8 .186 4 
200.00 .135 131.6 28.251 —81.3 —44.44 -6.3 176 -1.3 
300.00 .123 105.4 28.358 -119.2 —43.10 —15.7 .155 —2.0 
400.00 .106 85.5 28.368 —160.4 —43.10 -—20.6 115 2.1 
500.00 .106 86.8 29.566 156.1 —41.94 —34.7 .062 40.2 
600.00 . .219 91.1 29.812 108.2 —40.92 —53.4 .164 100.8 
700.00 .506 57.2 27.417 49.0 —40.92 —89.9 - 423 84.8 
800.00: 772 14.6 18.164 —9.4 —44.44, —131.8 . .628 55.0 
900.00  — 886 —21.7 9.986 -—57.7 —50.46 —157.5 .681 30.6 
1000.00 . .910 —47.2 §.417 93.3 -60.00 161.1 .633 14.5 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further information. Lietinge are In the back of thie Data Book. 
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/p, AVANTEK UTO/UTC 440 Series 
| Thin-Film Cascadable Amplifier 
10 to 400 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 10 to 400 MHz 
e Low Current Drain: 15 mA (Typ) 
e Medium Gain: 13 dB (Typ) 

e Temperature Compensated 

e High Efficiency 


DESCRIPTION 


The 440 Series is a medium-gain bipolar 
RF amplifier built on a thin-film substrate 
using output transformer coupling to 
increase efficiency. Blocking capacitors 


e IF/RF Amplification 
e Low Power Systems 


couple the RF through the amplifier. The 
440 Series is available in either the TO-8 
hermetic case or connectored TC-1 
package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


fo Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 
Te = 0° to 50°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


+85°C— —— — 
65°C —— - —— 





) 100 200 300 400 500 0 100 
Frequency, MHz 





_ Noise Figure 





UTC—TC-1, p. 16-42 


Te = —55° to +85°C 





200 300 400 
Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC VoligGe: 2.2.2. ork Sects bg oe aw Be aS Seer +17 Volts Diet chin aneced bina eens age oat mee ee ORS ae 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 114 mW 
Operating Case Temperature .............. —55§°C to +125°C Junction Temperature Above Case Temperature ....... 12°C 
Storage Temperature ..................04- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 526,724 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 


Avantek, Inc. . 481 Cottonwocd Drive, Milpitas, CA 95035 


2.1 grams; UTC— 21.5 grams 


LE EI I TE ETT ER DOI IE SE aE EP I IO I ET I EL I a a a EE OE I LS I PE EE IEEE ES, ON ER SED OR NE EE EE TD EE 


e Contact your local representative, dietributor or field eales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 440 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





00 
0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point 





0 100 =_- 200 300 400 
Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN. PHASE ~ PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 

100.0 1.21 13.14 160.14 -.17 .00 1.49 19.31 
200.0 1.11 13.13 138.96 —.03 58 1.53 19.54 
300.0 1.14 13.08 118.26 59 60 1.59 19.66 
400.0 1.35 13.13 95.98 —.37 62 1.64 19.91 
500.0 1.66 13.12 73.48 .66 1.70 20.04 
600.0 2.05 12.60 48.81 13 1.81 20.05 
700.0 2.49 11.68 20.72 76 2.08 20.29 
800.0 2.84 10.36 -6.18 74 2.62 20.56 
900.0 3.02 8.40 32.43 .66 3.35 21.17 
1000.0 3.25 5.91 -53.76 56 4.14 22.03 
1100.0 3.60 3.33 —72.84 49 5.05 22.89 
1200.0 4.05 1.03 —89.06 39 5.51 23.51 

1300.0 4.56 —1.34 —101.23 31 5.78 24.29 © 
1400.0 4.96 -3.70 —111.45 32 6.11 24.87 
. 1500.0 5.40 —5.58 —124.08 29 6.58 25.19 
1600.0 5.76 -6.90 —132.54 22 6.69 25.44 
1700.0 6.24 -7.77 —140.12 25 7.47 25.82 
1800.0 6.94 —7.67 —150.63 35 8.70 26.99 
1900.0 | 7.94 7.85 —165.11 48 10.13 29.19 
2000.0 9.34 —7.86 1765.15 .00 11.26 31.06 





LINEARIZATION RANGE: 100.0 to 400.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 











FREQ Sn ____ Sa S12 S22 
MHz — Mag Ang dB Ang dB Ang Mag Ang 
100.00 .088 175.6 13.153 159.8 —19.308 —11.1 .197 177.8 
200.00 .045 —165.0 13.086 138.8 —19.540 —19.2 .208 171.3 
300.00 .064 -86.8 13.112 118.0 —19.665 —29.5 .225 159.9 
400.00 151 —79.1 13.139. 95.6 —19.913 —39.3 241 141.3 
500.00 .251 -87.5 13.125 72.7 —20.044 —49.3 .255 113.6 
600.00 346 -97.0 12.629 47.7 —20.054 —59.1 .284 75.4 
700.00 421 —108.8 11.693 19.2 —20.286 69.6 .343 30.8 
800.00 472 -117.9 10.339 —8.0 —20.562 82.3 .445 -9.5 
900.00 .499 124.8 8.307 34.6 21.173 -95.0 542 42.3 
1000.00 — 528 —129.4 5.772 -55.4 —22.033 —-105.6 618 66.7 
1100.00 .559 —133.0 3.066 —74.2 —22.887 —116.2 .666 -85.8 
1200.00 .598 —135.9 .794 -90.1 —23.510 —125.6 714 —100.0 
1300.00 .636 —139.2 —1.631 —102.1 —24.290 —135.1 725 —111.5 
1400.00 .663 —142.2 —4.087 —112.0 —24.874 -145.2 732 —122.1 
1500.00 .682 —-145.9 —5.941 —123.6 25.193 156.4 .736 131.2 
1600.00 .703 —150.0 —7.293 —131.7 ‘25.436 -167.9 .748 —137.8 
1700.00 725 —153.2 —8.049 —139.5 —25.824 176.9 767 —142.5 
1800.00 .752 —155.4 -7.678 —148.5 —26.991 162.1 .803 -147.3 
1900.00 782 —157.6 —7.587 —164.5 —29.190 151.1 848 —153.7 
2000.00 .816 —161.3 —7.650 173.9 —31.057 151.5 854 —160.3 





NN a I EE eS Ee Br a RE TO eg ae ee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 441 Series 
QAVANTEK Thin-Film Cascadable Amplifier 








20 to 400 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 20 to 400 MHz e Medium Gain RF/IF 
e Low Current Drain: 32 mA (Typ) Signal Processing 
e Medium Output Power: e Surface Mount Assembly 
+16dBm (Typ) ¥ CASE QROUND 
e High Dynamic Range, UTO—TO-8T, p. 16-48 
85 dB (Typ)' 
e Three Package Options 
e Temperature Compensated 
DESCRIPTION | 
The 441 Series RF amplifiers are Series amplifiers are available in three 
medium gain, bipolar components built packages: the hermetic surface mount 
on a thin-film substrate, using output trans- PP-38 (.375 in. x .375 in.) case weighing 
former coupling to increase efficiency. 0.5 grams, the connectorized TC-1 case 
Internal blocking capacitors couple the RF weighing 21.5 grams and the hermetic 





signal through the amplifier. The 441 TO-8T case weighing 2.1 grams. 
PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS? (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Symbol Characteristi Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 











Guaranteed Specifications 


Te =0°to 50°C Te = —55° to +85°C 


















NOTES 1: Calculated spurious free dynamic range In 1 MHz bandwidth 
2: Aportion of any DC voltage teas oy to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins.) There is no 
input or output blocking ca 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: 425°C —————— +85°C > — — — «S558 
Noise Figure 





9100 200.300 400 00s i) 100 200 300 400 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC'Vollege -s.25k6 senha tik doc Rit ee dees Decree. +17 Volts Oj ak egret a acaar ay Raia ern Beenie aw kG Wheel weum ais 105°C/W 
Continuous RF Input Power ...................-. +13 dBm Active Transistor Power Dissipation ............... 275 mW 
Operating Case Temperature ............ .. ~55°C to +125°C Junction Temperature Above Case Temperature ....... 29°C 
Storage Temperature .................. . +. 62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 523,897 Hrs. 
“R” Series Burn-in Temperature ..................- +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) PPA— 0.5 grams; UTO—2.1 grams; UTC—21.5 grams 


AAT A EEE ENE EG ERTS ATEN ENE A TELE ATETET IE ETE IEEE DEAN D EL ILLITE DICED AA ERR NE TTD INTE INGA EESTI CEA ERE L ES ARETE REDE LD LEE SELL LDC LEER SELLA DA ENED DDE REELED CI ELLER 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 96035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 441 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 






E 
24° 
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ae 100 200 300 400 ce 100 200 300 400 800 





Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 
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PP ae eee 

§ * § 
=] =) 
cS’ 30 c 

28 40 
0 100 200 300 400 0 100 200 300 400 
Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 





























NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ. VSWR ~ GAIN PHASE PHASE GROUP DELAY VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.29 14.47 159.85 —20 00 158 20.57 
200.0 1.16 14.48 137.59 —.04 61 1.60 20.54 
300.0 1.10 14.47 115.94 71 .63 1.62 20.67 
400.0 1.31 14.55 92.37 —.46 .66 1.61 20.80 
500.0 1.65 14.55 68.22 71 1.58 20.75 
600.0 2.06 14.02 40.97 81 1.62 20.80 
700.0 2.42 12.99 9.62 86 2.05 21.14 
800.0 2.57 11.24 —20.83 81 2.97 21.80 
900.0 2.62 8.62 —48.65 .69 4.23 22.93 
1000.0 2.85 5.58 —70.55 56 5.82 24.28 
1100.0 3.22 2.48 —88.84 .48 7.37 25.47 
1200.0 3.73 -.38 —105.01 39 8.14 26.46 
1300.0 4.35 —3.09 —116.83 .30 8.94 27.45 
1400.0 4.91 —5.58 —126.82 31 10.05 28.28 
. 1500.0 §.33 —7.73 —138.87 .29 11.49 28.62 
1600.0 5.80 9.13 —147.96 .26 11.93 29.21 
1700.0 6.49 —10.02 —157.56 33 14.13 29.82 
1800.0 7.49 —10.22 —171.66 43 15.96 31.03 
1900.0 8.86 —10.72 171.53 52 17.35 32.54 
2000.0 10.69 - —11.10 151.12 .00 19.05 32.88 
LINEARIZATION RANGE: 100.0 to 400.0 MHz 
S-PARAMETERS BIAS = 15 VOLTS 
FREQ S11 Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .125 175.3 14.498 159.7 —20.566 -—9.0 .226 175.3 
200.00 .067 173.3 14.473 137.4 —20.541 —20.6 .231 170.6 
- 300.00 .044 -98.1 14.512 115.4 —20.672 -29.1 .235 159.9 
- 400.00 .140 -79.8 14.572 92.0 —20.798 —40.4 .230 141.4 
500.00 251 —90.2 _ 14,575 67.6 -20.749 —51.7 215 108.7 
600.00 349 —102.5 . 14.047 40.0 —20.802 -63.7 .233 56.4 
700.00 .408 —116.5 12.979 8.1 —21.145 -77.8 336 —4 
800.00 .430 —125.3 11.186 —22.4 —21.804 -93.2 .493 —41.5 
900.00 441 -129.2 8.527 —50.5 —22.933 —107.6 .625 —71.5 
1000.00 .476 —130.9 §.423 —71.7 —24.275 -118.8 711 —92.8 
1100.00 522 -133.1 2.179 —89.8 —25.472 128.5 .765 —108.7 
1200.00 .575 —135.9 -.609 —105.1 —26.457 . -—137.7 .806 —120.2 
1300.00 624 —139.6 —-3.362 —116.9 27.448 —-147.4 815 —130.0 
1400.00 .660 —143.2 —6.063 —125.9 —28.277 —156.6 .827 -139.1 
1500.00 .683 —147.3 —8.075 —136.5 —28.621 —167.8 841 —146.6 
1600.00 .708 —151.6 —9.429 —144.2 —29.211 —178.9 .858 —152.7 
1700.00 .733 —154.9 —9,.908 -153.8 —29.815 166.1 .874 —157.7 
1800.00 773 —157.2 —9.395 —168.5 —31.033 155.2 .898 —162.9 
1900.00 816 -160.5 -9.778 170.3. 32.541 151.5 911. —168.1 
2000.00 848 —165.4 —10.473 146.1 —32.885 150.5 .907 —172.4 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dietributor or fleld eales office for further Information. Listings are in the back of this Data Book. 
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n, AVANTEK UTO/UTC 442 Series 
Thin-Film Cascadable Amplifier 
10to400 MHz 

FEATURES APPLICATIONS | as 


e Frequency Range: 10 to 400 MHz e IF/RF Amplification 


e High Output Power: 
+21.5 dBm (Typ) 
e High Dynamic Range 
e Temperature Compensated 


DESCRIPTION 


The 442 Series is a_ high-efficiency, 
medium-gain bipolar RF amplifier built on a 
thin-film substrate using output transformer 
coupling to increase efficiency. Blocking 


capacitors couple the RF through the 
amplifier. The 442 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS’ (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical 
Te = 25°C 

























Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 


Characteristic 





Frequency Range 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 






NOTE: A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins). There 
is no input or output blocking capacitor. 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C——— 







65°C —— - — 


Noise Figure 





Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC VoONdGG 6. e0ccsvuers eet aws ose vaw eaten es +17 Volts Oyj see eS ee ORs OR OWENS git Geen aay ain 75°C/W 
Continuous RF Input Power ................-50-- +15 dBm Active Transistor Power Dissipation ............... 560 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 42°C 
Storage Temperature ........... acetate —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 437,500 Hrs. 
“R” Series Burn-In Temperature ...................- +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA $5035 


UTO/UTC 442 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





"0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 





0 100 200 300 400 
Frequency, MHz S64 Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 








NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB. 
100.0 1.27 14.28 159.58 -.10 .00 1.56 20.19 
200.0 1.16 14.24 135.61 —18 65 1.63 20.04 
300.0 1.20 14.21 112.60 .69 67 1.71 19.93 
400.0 1.42 14.28 87.62 —.39 71 1.70 19.54 
500.0 1.79 14.16 61.81 75 1.66 18.97 
600.0 2.18 13.35 33.33 81 1.84 18.74 
700.0 2.38 12.00 3.35 79 2.48 19.14 
800.0 2.25 10.16 23.81 71 3.47 19.82 
900.0 2.03 7.96 —47.93 61 . 4.50 20.78 
1000.0 1.92 5.67 -67.95 53 5.61 21.60 
1100.0 1.91 — 3.48 —86.21 51 6.50 22.37 
1200.0 2.05 1.57 —104.37 .48 6.85 22.92 
1300.0 2.37 —.24 —120.63 44 7.29 23.45 
1400.0 2.83 —1.95 —136.35 48 7.97 23.82 
1500.0 3.37 3.61 —155.27 .50 9.08 24.33 
1600.0 3.90 —4.97 — 172.42 | 45 9.81 25.05 
1700.0 4.35 -6.42 . 172.50 43 12.30 25.83 
1800.0 4.47 -7.58 156.80 — 39 14.53 26.73 
1900.0 4.26 —8.68 144.23 37 16.73 27.88 
2000.0 3.97 9.10 129.81 .00 19.75 29.13 


LINEARIZATION RANGE: 100.0 to 400.0 MHz 











S-PARAMETERS BIAS = 15.00 VOLTS 
ann nnn nnn nnn nrrerarrere errr reece SSS SSS SSS SUS SSS SSS sls SSNS 
FREQ Si Sa S12 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
nn ey 
100.00 114 —174.4 14.267 159.5 —20.192 6.4 222 174.1 
200.00 .078 —161.1 14.200 135.7 —20.036 —15.1 .236 168.9 
300.00 .088 —110.1 14.200 112.5 —19.930 —24.0 .259 153.6 
400.00 173 ~-97.4 14.267 87.7 —19.535 33.5 255 122.8 
500.00 .278 —107.8 14.108 62.4 —18.969 —45.4 .248 77.1 
600.00 | 375 —123.5 13.328 34.0 —18.737 -60.1 .301 17.3 
700.00 423 —137.5 12.030 4.4 —19.137 —76.4 424 —30.4 
800.00 .399 —148.3 10.245 —22.9 —19.818 -91.6 .548 64.2 
900.00 347 —154.1 8.040 47.3 -20.776 —104.6 635 87.7 
1000.00 316 —152.4 5.730 -67.1 ~—21.600 —115.9 _ 699 —104.6 
1100.00 .320 —145.6 3.545 —85.6 —22.371 —126.0 — 734 —116.7 
1200.00 .358 —138.1 1.649 —104.1 —22.915 —137.3 146 —127.0 
1300.00 410 —134.2 —.234 —119.9 —23.449 —149.5 .759 /  =135.9 
1400.00 480 —135.5 © —1.931 —135.2 —23.823 —162.5 .780 —143.1 
1500.00 547 —140.3 —3.591 —154.4 —24.334 —177.1 .799 —148.7 
1600.00 .601 —146.6 —4.917 —171.5 —25.052 168.4 819 —154.1 
1700.00 .631 —154.6 —6.355 173.5 —25.826 153.1 ; 852 © —158.7 
1800.00 .640 —161.5 —7.511 | 157.7 —26.731 140.7 . 869 —163.1 
1900.00 631 —166.7 —8.626 144.9 —27.885 128.4 .887 —168.0 
2000.00 .604 —171.7 —9.017 130.7 —29.130 117.6 905 | —172.5 
eee enna cnn rrr SASL 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are. In the back of thie Data Book. 
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) UTO/UTC 443 Series 
QAVANTEK Thin-Film Cascadable Amplifier | 


10 to 400 MHz 





FEATURES | APPLICATIONS 


e Frequency Range: 10 to 400 MHz © IF/RF Amplification 
e Low Current Drain: 10 mA (Typ) e Low Power Systems 


e Output Power: +5.5 dBm (Typ) 
e 5 Volt Supply 
e Temperature Compensated | 





CASE GROUND 


UTO—TO-8T, p. 16-48 





DESCRIPTION 

The 443 Series is a 5-volt bias medium- capacitors couple the RF through the 

gain bipolar RF amplifier built on a thin-film amplifier. The 443 Series is available in 

substrate using output transformer cou- either the TO-8 hermetic case or connec- 

pling to increase efficiency. Blocking tored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS’ (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) . 


Guaranteed Specifications 
Characteristic Typical e 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





























NOTE: A portion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins). There 
is no input or output blocking capacitor. 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +5 VDC unless otherwise noted) 
KEY: +25°C 





v* +85°C———— 


ane oe ae ae ae oe oe oS |} 65°C — - 






Noise Figure 


as 400 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ........ ccc ce eet eee e en eenes +10 Volts Cie: 648 eee ed Pian a sho Pebitaose Lennadtieeere 105°C/W 
Continuous RF Input Power ...............-+-+5: +13 dBm Active Transistor Power Dissipation ................ 28 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 3°C 
Storage Temperature ...........-.-++eeeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 629,500 Hrs. 
“R” Series Burn-in Temperature .................-. +125°C *For further information, see High Reliability section, p. 17—2. 
WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 

ae De Tc tondn UP SUF HU UUET =F SEINE) DENETTITTEENNPUTSgrTOGrSUCENT TORE STIEFUTHE 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 443 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


‘Power Output 


Power Output 
@ 1 dB Gain 
Compression, dBm 


100 200 300 
Frequency, MHz 


Third-Order intercept Point 


00 
F 








requency, MHz 


Input VSWR 





100 8§=©200 300 400 500 


Frequency, MHz 


Output VSWR 


Frequency, MHz 


Second-Order Intercept Point 





100 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.26 13.33 159.56 —.23 .00 1.50 19.51 
200.0 1.18 13.30 138.13 .03 59 1.52 19.55 
300.0 1.20 13.27 117.02 .63 61 1.58 19.66 
400.0 1.38 13.28 94.25 —.43 64 1.62 19.76 
500.0 1.68 13.20 71.24 .67 1.67 19.78 
600.0 2.03 12.61 46.30 73 1.79 19.67 
700.0 2.41 11.61 18.33 76 2.09 19.87 
800.0 2.64 10.23 -8.25 72 2.65 20.21 
900.0 2.71 8.25 —33.73 64 3.38 20.87 
1000.0 2.86 5.86 —54.40 55 4.12 21.76 
1100.0 3.11 3.43 —73.22 49 4.97 22.62 
1200.0 3.45 1.26 -89.61 41 5.37 23.24 
1300.0 3.87 —.94 —102.39 34 5.60 23.90 
1400.0 4.28 3.11 —113.78 36 5.87 24.48 
1500.0 4.75 —4.86 —128.37 36 6.33 24.82 
1600.0 §.28 6.14 —140.03 32 6.46 25.45 
1700.0 6.04 —7.32 —151.61 35 7.06 25.87 
1800.0 6.96 8.15 —164.99 38 7.66 26.80 
1900.0 7.78 ' 9.43 —178.69 .40 8.34 27.79 
2000.0 8.75 —10.45 166.01 .00 9.61 28.49 
LINEARIZATION RANGE: 100.0 to 400.0 MHz 
S-PARAMETERS BIAS = 5.00 VOLTS 
FR EQ Sa Sa Si2 Sx 
MHz Mag Ang dB _ Ang dB Ang Mag Ang 
ne een — Ae 
100.00 113 —178.4 13.376 159.1 —19.514 —-9.0 .202 176.7 
200.00 .074 —159.9 13.283 137.8 —19.547 —18.0 .208 168.9 
300.00 .083 —113.2 13.294 116.6 —19.662 -27.0 .220 155.8 
400.00 .156 -98.1 13.298 93.7 —19.761 -37.3 .233 134.1 
500.00 251 —102.4 13.217 70.5 —19.781 46.8 244 104.2 
600.00 .340 —110.3 12.641 45.2 —19.667 —57.6 .279 63.8 
700.00 .407 —120.9 11.615 16.7 —19.873 —68.6 .347 19.7 
800.00 441 —129.0 10.216 —10.0 —20.212 -82.3 .450 -17.6 
900.00 .457 —134.9 8.200 —35.9 —20.867 —-95.3 543 47.8 
1000.00 .478 —137.8 5.766 —56.3 —21.759 —106.3 615 -69.9 
1100.00 .506 —139.2 3.166 | —74.8 —22.616 -115.8 662 —87.6 
1200.00 542 —140.7 1.043 —-90.7 —23.245 —125.9 705 —100.6 
1300.00 584 —142.7 —1.207 —103.4 —23.899 —134.8 716 —111.3 
1400.00 618 —145.5 —3.466 —114.4 —24.481 —145.7 123 —121.3 
1500.00 .646 —148.6 —5.154 —127.9 —24.823 —157.5 729 -129.7 
1600.00 .681 —152.1 —6.435 —138.9 —25.447 —168.5 744 —136.3 
1700.00 117 —155.9 —7.396 —151.3 —25.868 178.7 762 —141.0 
1800.00 756 —159.2 —7.860 —164.6 —26.804 168.6 .786 —146.0 
1900.00 .785 —162.9 —9.016 179.1 —27.794 160.5 812 —150.9 
2000.00 .806 —167.3 —10.304 161.3 —28.487 153.3 824 —155.0 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 











100 8200 300 400 500 





« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 444 Series 
QAVANTEK | | Thin-Film Cascadable Amplifier 











10 to 400 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 10 to 400 MHz e IF/RF Amplification 
e Low Current Drain: 15 mA (Typ) e Low Power Systems 
e Output Power: +8.7 dBm (Typ) 
e Temperature Compensated 
e 5-Volt Supply | CASE GROUND 
e High Efficiency UTOzIO-S1 plese 
DESCRIPTION 
The 444 Series is a 5-volt, medium-gain capacitors couple the RF through the 
bipolar RF amplifier built on a thin-film amplifier. The 444 Series is available in 
substrate using output transformer either the TO-8 hermetic case or connec- 
coupling to increase efficiency. Blocking tored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS’ (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications __. 
Characteristic Typical : 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

Ib DC Current = mA 

































NOTE: Aportion of any DC voltage applied to the RF input pin will appear at the RF output pin (i.e., a resistive DC path exists between pins). There is no input or 


output blocking capacitor. 
TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +5 VDC unless otherwise noted) 
KEY: +25°C | | 
85°C———— 
-55°C —— - — 


Noise Figure 





) 100 200 300 400 500 0 100 200 300 400 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage 0.0.0... cece cee ee tee ent enes +10 Volts je: oie obadieok ae oe OER Sana ew Gaoner as 44 105°C/W 
Continuous RF Input Power ...........---..+55- +13 dBm Active Transistor Power Dissipation ................ 45 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 5°C 
Storage Temperature ............--- 5-05: —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .........-.- 627,400 Hrs. 
“R” Series Burn-in Temperature ..............-+55: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035  - Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 444 Series 
Thin-Film. Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





0 100 200 300 400 500 o . 100 200 300 400. 500 


Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 





0 100 8200 300 400 
Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 





NUMERICAL READINGS BIAS = 5.00 VOLTS 





FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns’ OUT dB 
100.0 1.23 13.21 158.56 -.13 .00 1.52 19.61 
200.0 . 1.12 13.15 136.10 -.06 62 1.58 19.68 
300.0 1.18 13.07 114.15 54 63 1.63 19.70 
400.0 1.43 13.11 90.72 -33 .66 1.62 19.74 
500.0 1.82 13.08 66.71 | .70 1.55 19.64 
600.0 2.24 12,53 40.08 | 79 1.52 19.57 
700.0 2.62 11.55 9.86 .83 1.87 19.82 
800.0 2.69 9.97 —19.52 .79 ~ 2,70 20.55 
900.0 2.62 7.63 —46.67 “ 68 3.86 21.68 

1000.0 2.72 4.89 68.33 56 5.30 23.00 

1100.0 2.98 2.12 —86.69 .49 6.78 24.16 

1200.0 3.37 —.42 -103.32 | Al 7.60 25.07 

1300.0 3.84 2.78 —115.92 33 (8.44 25.95 

1400.0 4.31 -4.90 -127.01 : 34 9.73 - 26.75 

1500.0 4.75 6.75 -140.57 35 11.01  O7.17 

1600.0 5.27 8.04 _ =152.20 % 33 11.64 27.88 

1700.0 5.98 9.04 —164.18 37 13.42 28.60 

1800.0 6.92 9.76 -178.99 | 40 14,82 20.79 

1900.0 7.88 —10.70 166.69 43 16.32 30.17 


2000.0 8.68 —11.39 150.37 00 18.63 30.27 


LINEARIZATION RANGE: 100.0 to 400.0 MHz 














S-PARAMETERS . BIAS = 5.00 VOLTS 
eee ere en SSS SSS sss 

FREQ Si Sa S12 S22 

MHz Mag Ang dB An dB An Ma Ang 
100.00 .097 176.5 13,245 158.2 ~19.608 -10.6 .210 -178.7 
200.00 .051 —160.6 13.121 135.8 —19.683 -20.6 .226 177.2 
300.00 . .083 02.2 13.093 113.7 ~19.702 -30.0 .237 166.1 
400.00 . .183 88.6 13,094 90.1 —19.735 41.7 1232 ; 146.1 
500.00 .203 -08.5 13.050 65.9 —19.637 52.8 .206 112.5 
600.00 .383 -110.7 12.514 39.0 -19.570 65.4 .202 55.7 
700.00 .439 —124.2 11.506 8.3 —19.819 —80.1 .209 -7.1 
800.00 446 —133,3 9.892 -21.1 ~20.547 —06.4 .459 48.5 
900.00 . 437 —137.2 7.498 48.5 -21.677 -111.4 591 ~77.9 
1000.00 452 -137.4 4.719 69.1 -23.003 —123.1 .685 -98.7 
1100.00 .486 -137.3 1.823 87.6 -24,159 —132.2 .748 -114.4 
1200.00 .533 -138.4 -.632 -103.5 -25.070 -142.2 .789 ~126.1 
1300.00 581 -140.2 3.045 -115.8 -25.951 —151.8 803 —135.9 
1400.00 .619 -143.4 6.335 -125.9 ~26.754 —161.1 .818 —145.2 
1500.00 .645 -146.9 -7.067 —138.2 -27.170 -173.3 .837 -152.7 
1600.00 674 —150.7 8.197 —148.6 -27.877 176.4 855 158.6 
1700.00. .708 —153.9 8.787 —160.8 -28.595 163.8 871 -163.9° 
1800.00 .751 —156.9 ~8.753 -176.8 —29.788 157.4 .894 -169.3 
1900.00 .786 —160.7 0.644 164.0 —30.169 152.5 .898 -174,3 
2000.00 .806 —165.7 ~10.704 143.5 -30.272 144.5 890 | —178.2 


o i + 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035. Contact your local tepresentative, distributor or field ealee office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 





FEATURES 

e Frequency Range: 5 to 500 MHz 
e Medium Gain: 15.5 dB (Typ) 

e Low Current Drain: 10 mA (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 501 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and — 
active bias. Input/output blocking capaci- 
tors couple the RF through the circuit and 






Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


DC Current 





APPLICATIONS 


Power Output @ +1 dB Compression (Min.) 


One Tone 2nd Harmonic Intercept Point 


UTO/UTC 501 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz | | | 


e IF/RF Amplification 
e Low Power Systems 





CASE GROUND 


UTO—TO-8U, p. 16-48 


inductive tuning provides low VSWR. The 
501 Series is available in either the TO-8 
hermetic case or connectored TC-1 
package. | 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic 


Typical | Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C Tez —55° to +85°C 




















TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted 








KEY: +25°C 
65°C———— 
-55°C——--—— 
Noise Figure 
ca 
a= 
¢ 
& 
3 
2 
100 200 300 400 500 . 
Frequency, MHz _ Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ...... 2. ccc eee te eee eens +17 Volts Oia ie 5s ta ee KAR We ee Se RS ee es 90°C/W 
Continuous RF Input Power ...........-------55- +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature .......... ete ee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,170,000 Hrs. 
“R” Series Burn-in Temperature .............--+--: +125°C *For further information, see High Reliability section, p.17-2 . 


WEIGHT: (typical) UTO—2.1 grams; UTC—21.5 grams __ 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, dietributor or: field eales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 501 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





‘100 = 200 300s: 400——~«S 
Frequency, MHz Frequency, MHz Frequency, MHz 


Second-Harmonic Intercept Point aa 


Third-Order Intercept Point 





0 100 200 300 400 500  +§ 9 400 B00 300 400” 500 0 100 200 300 400 #4500 
Frequency, MHz Frequency, MHz . Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS BIAS = 15.00 VOLTS 
EDEN ONTOAIED ee en 
FREQ | VSWR GAIN ~ PHASE PHASE GPDEL “VSWR ISOL 
MHz IN dB DEG DEV ns : OUT dB 
100.0 1.07 15.06 158.71 —.69 _ 1.06° 19.84 
150.0 1.14 14.96 149.37 22 53 1.10 20.16 
200.0 1.17 14.89 139.51 .62 58 1.10 . 19.98 
250.0 1.19 14.90 128.38 —.24 .58 1.12 20.16 
300.0 1.22 14.92 118.62 .25 55 1.14 20.03 
350.0 1.24 14.83 108.62 51 59 1.17 19.93 
400.0 1.25 14.84 97.36 —.47 .59 1.20 20.14 
450.0 1.24 14.97 87.46 -.10 56 1.22 19.87 
500.0. 1.22 14.94 77.21 -.09 57 1.26 19.80 
550.0 1.19 14.99 66.82 — .60 1.31 19.92 
600.0 1.12 15.05 55.74 _ 61 1.34 19.54 
650.0 1.08 15.00 44.96 _ .64 1.36 19.81 
700.0 1.07 15.15 - a, 32.62 _ .63 1.35 19.92 
750.0 1.15 15.20 22.29 _ .62 1.42 19.61 
800.0 1.28 15.13 10.21 _. 70 1.43 19.65 
850.0 1.45 15.07 —3.08 _ 72 1.41 19.68 
900.0 1.70 14.99 —15.78 _ 73 1.42 20.09 
950.0 2.02 14.68 —29.33 _ 76 1.44 19.92 
1000.0 2.41 14.49 43.14 — 75 1.43 20.42 
1050.0 2.91 14.03 —56.17 _ .69 1.46 20.99 
1100.0 3.61 13.42 -68.11 _ 70 1.53 21.38 
1150.0 4.65 12.97 -81.29 _ 73 1.59 22.47 
1200.0 5.63 12.04 04.41 _ 72 1.66 23.61 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
ee nr SSS sss? 
FREQ Sn a Sa Si2 Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .031 74.2 15.06 156.9 —-19.83 —5.0 .027 -178,7 
200.00 .059 67.8 14.94 138.7 —19.83 —11.9 .038 169.8 
300.00 .078 §8.2 14.96 118.0 — "  =—49.74 —19.3 060 154.9 
400.00 .083 49.8 14.89 96.9 —19.91 —26.2 .083. 139.9 
500.00 .070 © 45.5 14.96 77.1 —19.66 35.0 1138 = 128.4 
600.00 .042 60.7 15.05 55.8 —19.66 —43.4 137 105.8: 
700.00 .055 132.8 . 15.19 33.3 —19.49 52.3 - .163 85.0 
800.00 144 142.6 15.02 11.0 —19.58 63.4 176 61.7 
900.00 271 132.2 14.95 —15.2 —19.83 -76.8 178 31.2 
1000.00 419 - 117.4 14.49 —40.5 —20.18 —90.4 -164 —8.6 


UEP a Tan RRERRRRRR a EE EERRREamerremmmernn sm pereneseeemme anne ee EEE 
- Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035. . Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 
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QAVANTEK 





FEATURES 


e Frequency Range: 5 to 500 MHz 
e Medium Gain Stage: 
14.5 dB (Typ) 
e Medium Output Power: 
+8.0 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 
The 502 Series is a thin-film bipolar RF 


amplifier that uses resistive feedback and —. 


APPLICATIONS 
e IF/RF Amplification 


__ UTO/UTC 502 Series 
Thin-Film Cascadable Amplifier 
5to500MHz- 


inductive tuning provides low VSWR. The 
502 Series is available in either the TO-8 
hermetic case or connectored TC-1 





active bias. Input/output blocking capaci- 
tors couple the RF through the circuit and 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) _. 
Noise Figure (Max.) 


package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


_ UTC—TC-1, p. 16-42 


Guaranteed Specifications __ 


Typical o 
Te = 0° to 50°C Te = —55° to +85°C | 


Te = 25°C | 


Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


SCHEMATIC 





MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 

Operating Case Temperature 
Storage Temperature ...........-.---000- —62°C 
“R” Series Burn-in Temperature .................. 


eoneetee eee ee we ew ee ee ee 





TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise noted) 


KEY: +25°C 
35°C—- 
-55°C—-—— 


Noise Figure 


S & 





100 200 


300 +|+.400 500 


Frequency, MHz _ Frequency, MHz | 


THERMAL CHARACTERISTICS* 


+17 Volts Rc Mae a ae an ee eae ee eae eae ie eae ae are ae mer ar 90°C/W 
+13 dBm Active Transistor Power Dissipation ............... 120 mW 
to +125°C Junction Temperature Above Case Temperature ....... 11°C 


MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,165,000 Hrs. 


. +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


casa I EPI 6 I DO A I TN SITE ET Ea TEL A ET ED 
Avantek, Inc. . 481 Cottonwocd Drive, Milpitas, C/A 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thls Data Book. 
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UTO/UTC 502 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





Frequency, MHz Frequency, MHz Frequency, MHz 





Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point a 


IP, , dBm 





*o 100 200 900 400 600 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL ~ VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.06 14.88 159.07 -—.72 — 1.06 — 20.91 
150.0 1.11 14.78 149.98 35 53 1.10 20.51 
200.0 1.13 14.74 140.11 .65 59 1.12 21.06 
250.0 1.14 14.74 128.87 —.40 .58 1.15 20.82 
300.0 1.17 14.81 119.31 21 54 1.16 20.69 
350.0 1.18 14.67 109.49 55 59 1.21 21.10 
400.0 1.19 14.68 98.24 —.51 58 1.25 20.98 
450.0 1.19 14.79 88.51 —.07 55 1.25 20.81 
500.0 1.19 14.76 78.37 —.04 57 1.29 20.89 
550.0 1.19 14.81 68.04 _ .59 1.35 20.52 
600.0 1.18 14.83 57.17 —_ .60 1.38 20.58 
650.0 1.23 14.74 46.35 _ .63 1.41 20.01 
700.0 1.29 14.85 34.54 _ 61 1.45 20.86 
750.0 1.41 14.89 24.51 _ .60 1.45 21.78 
800.0 1.56 14.77 12.88 _ .67 1.45 21.09 
850.0 1.77 14.71 .23 —_ .68 1.43 21.20 
900.0 2.02 14.62 —11.75 — .69 1.39 21.26 
950.0 2.41 14.32 —24.58 _ 72 1.38 22.47 
1000.0 2.81 14.15 —37.67 _ 70 1.33 22.11 
1050.0 3.34 13.77 —49.83 _ .64 1.29 21.94 
1100.0 4.20 13.26 —60.89 _ .66 1.27 22.13 
1150.0 5.33 * 12.88 -73.51 _ 70 1.27 23.24 

- 1200.0 6.49 12.10 —86.00 _ .68 1.29 23.94 

LINEARIZATION RANGE: 100.0 to 500.0 MHz 

S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 

re ~~ 
100.00 .030 73.6 14.66 157.7 —20.54 —5.4 .025 ~ —153.0 
200.00 .056 69.3 14.55 139.9 —20.63 —12.2 .040 - =—164.0 
300.00 .073 63.1 14.59 119.8 —20.54 —19.8 .062 178.5 
400.00 .079 59.3 14.50 99.4 —20.72 —27.0 .086 161.3 
500.00 .074 62.4 14.59 80.1 —20.54 —35.8 -116 143.5 
600.00 .066 84.8 14.68 59.7 —20.72 —43.4 139 126.3 
700.00 .093 116.5 | 14.83 38.1 —20.94 —51.7 -164 106.3 
800.00 173 125.4 14.73 16.9 —20.82 —61.9 177 86.0 
900.00 .293 120.1 14.76 -8.3 —21.11 -74.6 .179 60.4 

1000.00 438 108.3 14.47 . 32.7 —21.51 -86.9 154 31.5 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld salee office for further Information. Listinge are in the back of this Data Book. 
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. UTO/UTC 503 Series 
QAVANTEK Thin-Film Cascadable Amplifier — 











5 to 500 MHz 
FEATURES _ APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Output Power: | 
+15.0 dBm (Typ) 
e 24-Volt Supply 
e Temperature Compensated 2% eau Gachia 
UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 503 Series is a thin-film bipolar RF inductive tuning provides low VSWR. The 
amplifier that uses resistive feedback and 503 Series is available in either the TO-8 
active bias. Input/output blocking capaci- hermetic case or connectored TC-1 
tors couple the RF through the circuit and package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +24 VDC nominal unless otherwise noted) 


Characteristic Guaranteed Specifications _ 
To = 25°C 
Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +24 VDC unless otherwise noted) 
KEY: +25°C 7 
+85°C———— 


-55°C — -— 


Noise Figure 





100 200 300 400 500 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: <.c46s ese ieh se i eee Oana ee Hees +26 Volts Cie Paka nS aeeeyen eeAdE eS Pea Shee HONE Eee ee ahs 85°C/W 
Continuous RF Input Power .............---.+0+- +13 dBm Active Transistor Power Dissipation ............... 360 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 31°C 
Storage Temperature .............-.---05: —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,178,000 Hrs. 
“R” Series Burn-in Temperature ................4-- +115°C *For further information, see High Reliability section, p. 17-2. - 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 503 Series 


Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


0 100 200 300 400 
Frequency, MHz 


Third-Order Intercept Point 





0 100 200 300 400 
Frequency, MHz 





- Second-Order Interce 











ut VSWR 





Frequency, MHz 


Frequency, MHz 





t Point 








Frequency, MHz 
Second-Harmonic Intercept Point Pe 
7 
ao ? 
ao 60 
“85 
& 60 
45 
ott] 
0 100 200 300 400 500 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (T ypical production unit @ +25°C ambient) 


NUMERICAL READINGS 

FREQ VSWR GAIN 
MHz IN dB 
100.0 1.16 10.90 
150.0 1.18 10.79 
200.0 1.23 10.82 
250.0 1.28 10.85 
300.0 1.33 10.98 
350.0 1.39 11.11 
400.0 1.48 11.24 
450.0 1.57 11.39 
500.0 1.68 11.60 
550.0 1.83 11.82 
600.0 1.98 12.06 
650.0 2.18 12.36 
700.0 2.39 12.72 

750.0 2.66 13.13 

3.07 


BIAS = 24.00 VOLTS 


GPDEL VSWR ISOL 
ns OUT dB 
— 1.09 16.96 
45 1.10 16.96 
47 1.14 16.94 
46 1.12 16.96 
45 1.14 16.98 
45 1.15 17.01 
44 1.16 17.02 
44 1.17 17.06 
45 1.18 17.10 
46 1.19 17.19 
49 1.20 17.32 
53 1.19 17.47 
57 1.19 17.67 
64 1.19 17.92 


800.0 13.57 40.09 73 1.18 18.25 
OO LL a 2 cessssnsnrennnee soos eee 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS 


BIAS = 24.00 VOLTS 








FREQ Si Sa S12 Sz 

MHz | _ Mag Ang dB Ang dB Ang . Mag. Ang 
100.00 .061 174.0 9.07 162.5 —16.13 —7.6 149 162.1 
200.00 .046 . 170.6 9.62 148.9 —16.25 -15.7 .153 144.9 
300.00 .027 176.0 9.72 133.2 —16.25 —24.6 -164 128.4 
400.00 .018 —116.4 9.70 117.0. —16.54 —33.3 .170 114.3 
500.00 .045 -87.7 9.97 101.6 —16.48 —~44.1 177 103.3 
600.00 .079 -97.1 10.20 85.6 —16.77 —53.6 .176 94.2 
700.00 105 —113.5 10.59 67.7 —17.14 —62.5 172 85.7 
800.00 113 —143.2 11.04 49.5 —17.85 -72.0 -160 81.4 
900.00 .098 154.3 11.65 26.2 —18.56 —80.7 139 80.3 

1000.00 .189 63.2 11.88 —1.3 —19.02 —85.5 


Avantek, Inc. . 481 Cottonwocd Drive, Milpitas, CA 95035. . Contact your local representative, distributor or fleld eales .office for further information. Listinge are In the back of this Data Book. 
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QAVANTEK UTO/UTC 504 Series _ 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 

FEATURES APPLICATIONS 

e Frequency Range: 5 to 500 MHz e IF/RF Amplification 

e High Output Power: e Output Stage 

+21.0 dBm (Typ) 

e Temperature Compensated +4 

e 24-Volt Supply | y CASE GROUND 

DESCRIPTION - | ar aera ae 

The 504 Series is a thin-film bipolar RF inductive tuning provides for low VSWR. 

amplifier that uses resistive feedback and The 504 Series is available in either the 

active bias. Input/output blocking capaci- TO-8 hermetic case or connectored TC-1 





tors couple the RF through the circuit and package. 


UTC—TC-1, p. 16-42 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +24 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


~ Te= 0° to 50°C Te = —55° to +85°C 







Characteristic Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +24 VDC unless otherwise noted) 
KEY: +25°C 


+85°C———— 
-55°C — - — 


Noise Figure | 


0 100 200 300 400 500 600 





Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ........ cece eee eee teen ee enees +26 Volts Cie rnd dn ty Po ako Mateo ee ee eee een tas 85°C/W 
Continuous RF Input Power ............-.-++-0+: +13 dBm Active Transistor Power Dissipation .............. 380 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 32°C 
Storage Temperature ...........-.-0++-e5- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .........- 624,100 Hrs. 
“R” Series Burn-In Temperature ............--+-5-> +115°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) —2.1 grams; UTC—21.5 grams 
Avantek, inc. + 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field eales office for further information. etinge are In the back of this Data Book. 
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UTO/UTC 504 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


is Power Output ee Output VSWR 
Bcd 21 1.75 
£3 ¢ c 
ee | % 15 
£-°: > 
a ® H 1.25 





| | "9 100 200 300 400 500 600 
Frequency, MHz F requency, MHz Frequency, MHz 








pe Third-Order Intercept Point “3 Second-Order Intercept Point 
E 36 = 47 
a 
SO 35 = 45 
& ae 
33 41 ' 
0 100 200 300 400 5800 o 6100 «6200 300 400: 500 © 100 200 300 400 500 


Frequency, MHz Frequency, MHz | Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient)” 


NUMERICAL READINGS | BIAS = 24.00 VOLTS 

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN. dB DEG DEV ns | OUT dB - 
100.0 1.25 7.06 162.04 —.93 —_ . 1.35 16.35 
150.0 1.30 7.26 151.15 —1.39 55 1.34 16.54 
200.0 1.35 7.38 . 142.12 .00 51 1.31 16.70 
250.0 1.40 7.45 132.92 1.21 53 1.28 16.87 
300.0 1.46 7.52 122.88 1.59 .57 1.24 16.95 
350.0 1.52 7.62 112.34 1.47 61 1.19 17.00 
400.0 1.58 7.70 100.98 52 64 1.15 16.92 
450.0 1.64 7.79 89.32 -—71 64 1.11 16.59 
500.0 1.72 © 7.83 77.84 —1.77 65 1.11 16.16 
550.0 1.81 7.72 65.76 —_ .67 1.16 15.71 
600.0 1.92 7.64 53.70 _ 67 1.25 15.31 
650.0 2.06 7.39 41.72 _ 68 1.36 14.95 
700.0 2.29 pe 6.99 - 29,32 — 71 1.49 14.65 
750.0 2.54 6.54 16.27 _ 72 1.64 14.38 
800.0 2.90 5.97 3.42 _ 70 1.81 14.22 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 








S-PARAMETERS BIAS = 24.00 VOLTS 

_— ee SS SSS snes 
FREQ Sa ___ Sa ___S2 S22 
MHz Mag Ang dB Ang dB Ang . Mag Ang 
100.00 .105 —16.9 7.113 165.0 —16.290 6.8 .130 163.9 
150.00 094 27.5 7.171. +. 157.3 ~16.403 9.3 .129 157.7 
200.00 .080 43.1 7.260 148.8 . —16.519 12.4 . .123 148.9 
250.00 .065 69.3 7.407 140.0 —16.644 14.1 .116 143.0 
300.00 062 -112.5 7.574 130.7 16.742 —16.1 .110 139.4 
350.00 - 087 —151.9 7.753 120.8 16.752 at7.7 .106 139.2 
400.00 .134 —176.8 7.923 110.8 -16.735 19.4 .102 142.3 
450.00 .197 165.0 7.991 100.6 16.638 20.5 .106 148.3 
500.00 .268 150.3 7.959 89.8 16.430 22.6 121 153.5 
550.00 347 137.5 7.800 78.9 16.226 25.3 144 155.9 
600.00 427 125.8 7.475 67.9 -15.978 28.7 .173 155.1 
650.00 .499 115.4 . 7.041 57.1 —15.792 32.8 .207 151.3 
700.00 563 105.8. 6.506 ; 47.0 15.722 37.1 242 + 446.9 
750.00 616 96.6 5.850 37.2 —15.666 41.2 .273 141.1 
- 800.00 .659 88.2 5.143 28.1 15.682 45.7 .300 135.9 
850.00 .697 80.6 4.406 19.8 15.775 49.8 324 130.3 
900.00 .729 73.7 3.672 11.9 15.887 53.9 .346 125.2 
950.00 .754 67.5 2.933 4.7 16.033 -57.9 386 420.5 
1000.00 777 61.9 2.230 -2.0 16.152 61.6 .381 116.0 
1050.00 .795 56.6 1.538 8.3 16.344 64.9 395 111.8 
1100.00 .809 51.7 .871 -14.3 —16.529 68.1 . 410 107.9 
1150.00 . .821 47.0 .275 20.4 —16.750 71.4 422 104.2 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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y, a, a UTO/UTC 505 Series | 
QAVANTEK Thin-Film Cascadable Amplifier — 








10 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 10 to 500 MHz e IF/RF Amplification 
e High Output Power: e Output Stage 
+20.0 dBm (Typ) 

e Temperature Compensated 

| | . | a * "_ CASE GROUND 

| UTO—TO-S8T, p. 16-48 

DESCRIPTION i 
The 505 Series is a thin-film bipolar RF —_ inductive tuning provides for low VSWR. 
amplifier that uses resistive feedback and The 505 Series is available in either the 
active bias. Input/output blocking capaci-— TO-8 hermetic case or connectored TC-1 





tors couple the RF through the circuit and package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic ~ Typical Guaranteed Specifications 
Te = 25°C Te = 0° to 50°C To =-55° to +85°C © 


Frequency Range 
Small Signal Gain (Min. - 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output @ +1 dB eanssen (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 

























TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC | (@ +15 VDC unless otherwise noted) . 
KEY: 425°C — | | 
85°C———— 
-§5°C——-—— 


Noise Figure 





100 200 300 400 500 “0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: i665 suns ceea reas eee ease +17 Volts Gla: niet Sarna ecena naan Pe ere rr ere 55°C/W 
Continuous RF Input Power .............--00006: +13 dBm Active Transistor Power Dissipation ............... 510 mW 
Operating Case Temperature ............-. —55°C to +125°C Junction Temperature Above Case Temperature ....... 28°C 
Storage Temperature .........----. ee eees —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 991,900 Hrs. 
“R” Series Burn-in Temperature ...............555- +125°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld ales office for further information. Listings are in the back of thie Data Book. 
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UTO/UTC 505 Series 
Thin-Film Cascadable Amplifier 








Output VSWR 
& 2.0 
Sct 
£ 1.75 
geg = 
g2 8 os 
&eF 1.25 
8 10 
0 100 200 300 400 500 : "100-200 300, 400——« 00 
Frequency, MHz Frequency, MHz | Frequency, MHz 





Third-Order Intercept Point me Second-Order Intercept Point Second-Harmonic Intercept Point 
50 
& & 
-) 3 
& of 
= = 
0 100 200 300 400 800. -@ 100 200 300 400 500 0-100 200 900-400-800 


Frequency, MHz % Frequency, MHz , | Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 








NUMERICAL READINGS _ BIAS = 15.00 VOLTS 








FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.33 11.14 : 160.33 57 00 17.56 _ 1.24 
150.0 1.32 11.07 150.09 . 18 57 17.54 1.25 
200.0 1.33 11.00 139.79 ~.24 56 : 17.48 1.27 
250.0 1.32 10.96 129.83 35 55 17.43 1.28 
300.0 1.32 10.95 119.84 -.46 55 17.40 1.31 
350.0 1.30 10.89 110.06 ~.39 53 17.35 1.35 
400.0 1.28 10.86 | 100.67 07 53 17.23 1.39 
450.0 1.24 10.81 91.06 33 54 17.17 1.45 
500.0 1.20 10.76 81.16 30 55 17.13 1.52 
550.0 1.15 10.72 71.31 me 56 17.07 1.62 
600.0 1.11 10.67 61.13 _ 58 17.03 1.75 
650.0 1.11 10.67 50.55 = 60 17.01 1.89 
700.0 1.18 10.64 39.60 a 61 17.01 2.06 
750.0 1.30 10.67 28.71 = 66 17.01 2.29 
800.0 1.48 10.67 15.96 a 75 17.16 2.58 
850.0 1.76 10.65 1.87 Ee 83 17.43 2.85 
900.0 2.22 10.50 -13.96 = 93. 17.83 3.09 
950.0 3.02 10.05 31.74 Ee 1.00 18.50 3.24 

1000.0 4.37 9.08 ~49.80 = 96 19.44 3.21 

1050.0 6.27 7.59 66.42 = 85 20.58 3.02 

1100.0 8.39 5.80 -80.45 = 71 21.65 2.82 

1150.0 10.47 3.85 -91.94 _ 57 22.71 2.70 

1200.0 12.33 1.96 ~101.07 = 


49 23.68 2.63 


LINEARIZATION RANGE:. 100.0 to 500.0 MHz 











S-PARAMETERS . . BIAS = 15.00 VOLTS 
a 
FREQ Sa _ Sa S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 127 _ -169.7 11.118 162.9 —17.619 —5.6 110 178.7 
200.00 132 -166.8 10.999 _ 145.5 —17.550 -12.7 116 —175.5 
300.00 133 —167.8 10.923 128.4 —17.466 -19.9 _ 134 | —172.3 
400.00 122 —173.7 10.849 111.9 —17.325 —27.5 163 —171.5 
500.00 .096 174.0 10.748 95.5 —17.183 —36.5 .207 —173.6 
600.00 .059 439.1 10.659 78.5 17.103 —46.7 .266 —179.8 
700.00 .077 61.9 10.632 59.7 —17.025 —58.5 347 171.4 
800.00 182 = 30.4 10.678 38.9 —17.208 —71.0 434 159.1 
900.00 .366 13.5 10.502 12.1 —17.924 -87.1 -505 142.4 


1000.00 .620 -7.8 = 3 9.113 -20.5 —19.481 —103.5 516 123.9 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further Information. Listings are In the back of this Data Book. 
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QD AVANTEK UTO/UTC/PPA 509 Series 
Thin-Film Cascadable ela 
5 to 500 MHz : 3 
FEATURES | APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification . 
e High Dynamic Range e Output Stage 
e Output Power: +22.3 dBm (Typ) e Surface Mount Assembly 
e Noise Figure: 4.5 dB (Typ) ve eas anouno 
e Temperature Compensated UTO—TO-8T, p. 16-48 
e Surface Mount Option 
e Low Phase Noise 


DESCRIPTION 


The 509 Series is a wideband single stage 
high power bipolar RF amplifier using thin- 
film construction with two Avantek transis- 
tors in parallel for better RF and thermal 
performance. Resistive feedback and 
active bias provide for temperature com- 
pensation and increased immunity to bias 


voltage variations. Blocking capacitors 
couple the RF through the amplifier. The 
509 Series amplifiers are available in three 
packages: the surface mount PlanarPak 
PP-38 (.375 in. x .375 in.) case, the TO-8 
hermetic case and the connectorized ie 1 
case. 





-PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise cid 






Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


DC Current 


Characteristic | | 


Power Output @ +1 dB’ Compression (Min.) 


Two Tone 8rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


Phase Noise @ 500 MHz; 1KHz Offset 


Typical 


Te = 25°C Te = 0° to 50°C 





TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 





Guaranteed Specifications 
Te = —55° to +85°C 

























KEY: +25°C 
+85°C——— 
-55°C—--—— 
Typical Phase Noise @ 500 MHz 
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Fourier Frequency, Hz 

MAXIMUM RATINGS 
DC Voltage: .6s.vnc8 hiner ws saave ks Peawen oe 


Continuous RF Input Power ............. or 
Operating Case Temperature .............. 
Storage Temperature ...........-..---.055 
“R” Series Burn-in Temperature .............- 


Noise Figure 





Frequency, MHz 
THERMAL CHARACTERISTICS* 


WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 grams; UTC—21.5 grams 


Avantek, Inc. > 481 Cottonwood Drive, Milpitas, CA 95035 
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Frequency, MHz 


ca cehe +17 Volts Oia her aces eas SRO aie eee 

hig ce +15 dBm | Active Transistor Power Dissipation ................413 mW 
—55°C to +115°C Junction Temperature Above Case Temperature ....... 31°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 486,500 Hrs 

$b daaas +115°C *For further information, see High Reliability section, p. 17-2. 


+ Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


UTO/UTC/PPA 509 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 









Power Output 
@ 1 dB Gain 
Compression, dBm 


0 100 200 300 400 500 
Frequency, MHz 


Third-Order Intercept Point 





ce a el RN RE eel 
Ee po Eee, a ae ee 
Se 
x 36] 

35 

me 100 200 300 400 800 


Frequency, MHz 


Input VSWR Output VSWR 





2.0 2.0 
1.75 
ge ss 1.75 
1.5 = 
= es 
1.25 1.25 
1.0 1.0 
oa =m mm 6 "100-200-300 400S—s«500 


Frequency, MHz 


Second-Harmonic Intercept Point 





0 100 200 300 400 500 6 
Frequency, MHz 


100 200 =6300 §=6400)S 500 
Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL . VSWR SOL 
MHz IN — dB DEG DEV ns OUT dB 
100.0 1.11 14.69 167.83 —21 .00 1.09 18.73 
150.0 1.12 14.70 161.60 36 32 111 18.68 
200.0 1.14 14.61 156.20 32 32 1.14 18.59 
250.0 1.16 14.54 149.99 19 34 1.16 18.67 
300.0 1.17 14.49 143.81 .09 34 1.20 18.64 
350.0 1.19 14.38 137.89 .25 33 1.24 18.61 
400.0 1.19 14,32 131.76 .20 35 1.29 18.61 
450.0 1.20 14.24 125.23 —24 35 1.34 18.58 
500.0 1.21 14.22 119.13 —.25 34 1.40 18.54 
550.0 1.23 14.27 112.91 — 35 1.46 18.40 
600.0 1.24 14.23 106.42 — 36 1.53 18.34 
650.0 1.29 14.21 100.01 — 38 1.59 18.31 
700.0 1.37 14.17 92.65 — 43 1.66 18.25 
750.0 1.49 14.12 84.40 _ 48 1.74 18.27 
800.0 1.64 14.04 75.54 — 52 1.80 18.32 
850.0 1.86 14.12 65.84 — 55 1.84 18.38 
900.0 2.27 14.02 55.59 _ 60 1.83 18.75 
950.0 2.96 13.73 44.41 — 68 1.75 19.15 
1000.0 4.04 13.12 31.03 — 70 1.63 20.02 
1050.0 5.65 12.10 19.02 — 64 1.49 21.02 
1100.0 7.83 10.69 7.85 — 56 1.35 22.26 
1150.0 10.64 8.92 -1.24 — 44 1.25 23.57 
1200.0 12.36 7.07 8.08 —. 31 1.21 24.30 
1250.0 12,36 5.29 -12.57 _ 21 1.21 25.47 
1300.0 12.31 3.62 -15.74 — 13 1.23 26.15 
1350.0 13.42 2.10 -17.32 — .08 1.26 26.85 
1400.0 13.75 67 -18.71 — 08 1.30 27.78 
1450.0 13.02 -78 -20.10 — 04 1.33 28.30 
1500.0 12.66 2.03 20.17 — .00 1.35 28.52 


ann nrnnnnnnnr cnn cc ener cece eee Se SS a Sas SSS SSS SSS sss ss ss SSS STS 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS 





FREQ Si 
MHz Ma Ang 
100.00 053 —152.1 
200.00 065 -162.4 
300.00 078 -179.6 
400.00 087 159.4 
500.00 097 130.4 
600.00 111 98.6 
700.00 161 72.4 
800.00 242 48.4 
900.00 389 26.2 
1000.00 608 —1.0 
1100.00 776 -29.1 
1200.00 855 —51.6 
1300.00 857 68.2 
1400.00 867 -79.3 
1500.00 868 -87.1 
1600.00 865 ~92.8 
1700.00 875 —97.4 
1800.00 864 -101.4 
1900.00 900 ~105.7 
2000.00 884 —108.7 








BIAS = 15.00 VOLTS 
Sa Si2 S22 

dB Ang dB Ang Ma An 
14.644 166.7 —18.644 -2.1 .044 —160.3 
14.574 153.6 -18.711 6.8 .064 -133.6 
14.473 140.2 -18.704 -11.8 .091 -128.1 
14.205 126.8 —18.637 -17.4 .126 ~128.4 
14.181 113.1 -18.580 ~24.2 . 163 -132.0 
14,192 99.4 -18,428 -31.7 .205 —138.9 
14.129 84.4 —18.270 —40.1 .246 -148.6 
14,047 66.0 ~18,330 -50.3 .282 -162.5 
14,033 44.4 ~18.731 -63.0 .293 179.5 
13.111 19.0 —10.939 ~78.4 .239 157.2 
10.641 5.7 22.229 -88.3 .151 143.9 
7.060 ~22.9 ~24,374 —88.9 .098 158.7 
3.547 -31.6 -26.234 ~88.4 .104 176.0 
613 ~35.6 ~27.653 ~00.8 131 173.3 
-2.105 —38.2 ~28.563 -00.7 .153 164.1 
—4.330 —40.6 -29.732 ~93.3 .179 152.4 
6.341 41.4 ~30.476 -04.3 .199 142.8 
~8.131 43.6 -31.627 02.8 .231 133.9 
-9.563 43.8 32.251 -03.6 .257 127.6 
-11.263 43.7 ~32.793 04.3 .284 124.2 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field ealee office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK UTO/UTC 510 Series | 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS 


Frequency Range: 5 to 500 MHz 
Low Noise: 2.3 dB (Typ) 
Medium Gain: 16 dB (Typ) | 
Temperature Compensated 
Low Supply Current: 

10 mA (Typ) 


DESCRIPTION 


The 510 Series is an efficient medium-gain 
thin-film bipolar RF amplifier. Resistive 
feedback and active bias provide tempera- 
ture compensation and increased immu- 
nity to bias voltage variations. Blocking 





| symbet Characteristic 
Frequency Range 

Small Signal Gain (Min.) 
Gain Flatness (Max.) 

Noise Figure (Max.) 


e IF/RF Amplification 


capacitors couple the RF through the 
amplifier. The 510 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
835°C--— 
=55°C — + ma 





Noise Figure, dB 





100 «9200 300s: 400—=—é«éC00 0 100 
Frequency, MHz 


200 300 400 500 
Frequency, MHz 











MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage: 05 cee cee eans re ee ere te +17 Volts Ole oe bane ace Cease eUa RU eee Chet Geen 105°C/W 
Continuous RF Input Power ..... ee er re +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 7°C 
Storage Temperature .................005. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 957,900 Hrs. 
“R” Series Burn-In Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC—21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


¢ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 510 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 








0 100 6200 300 400 # 500 


Frequency, MHz Frequency, MHz 


Third-Order Intercept Point a Second-Order Intercept Point 





0 100 200 300 400 500 o 100 «©6200 «300 400 500 © 100 200 300 400 500 
Frequency, MHz Frequency, MHz : Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 








NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN dB DEG DEV dB ns OUT dB 
100.0 1.69 17.39 147.77 —4.04 .06 —_ 1.51 23.07 
150.0 1.59 17.28 133.10 ~.64 16 86 1.52 22.97 
200.0 1.49 17.31 116.89 1.23 14 95 1.49 22.68 
250.0 1.39 17.33 99.01 1.43 .06 96 1.50 22.64 
300.0 1.33 17.51 52.39 2.89 -.06 .98 1.49 22.49 
350.0 1.34 17.50 63.82 2.39 -.05 1.04 1.53 22.42 
400.0 1.40 17.58 45.07 1.73 12 1,07 1.53 22.29 
450.0 1.54 17.61 25.35 .09 -.16 1.19 1.53 21.69 
500.0 1.79 17.49 2.11 —5.08 —.04 1.32 1.54 22.32 
550.0 2.16 17.06 —22.23 — _ 1.43 1.50 22.09 
600.0 2.97 16.03 —49.43 = = 1.45 1.37 23.18 


LINEARIATION RANGE: 100.0 to 500.0 MHz 





S-PARAMETERS BIAS = 15.00 VOLTS 
eee enn nee SS SSeS sss esses? 
FREQ Si Sa S12 S22 

MHz Mag Ang dB Ang dB Ang Mag Ang 

EE ne ~ 
100.00 .202 166.7 17.38 145.8 —22.73 —10.6 176 163.1 
200.00 .154 160.3 17.30 115.3 —22.62 —24.3 -169 148.1 
300.00 121 168.4 17.37 81.6 —22.27 -39.8 me 135.8 
400.00 — .152 168.2 17.38 45.6 —22.27 —58.4 177 124.4 
500.00 .229 122.5 17.46 4.7 —22.16 -83.1 206 105.6 
600.00 422 45.4 16.49 —45.2 —23.35 —114.4 181 63.5 
700.00 .706 —24.1 12.90 —95.6 —27.74 —146.7 .081 35.8 
800.00 834 -67.9 7.19 —132.0 —34.42 —159.1 172 —143.5 
900.00 886 —95.7 1.95 —155.8 —39.17 —149.0 .292 -178,7 
1000.00 .907 -112.7 —2.60 —170.8 —43.09 —131.4 386 161.9 


SSS a ae a a a PO I SE ET I TC I I EPS ETE ASD 
Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


UTO/UTC 511 Series . 
Thin-Film Cascadable Amplifier 
5 to 500 MHz | 





FEATURES 


e Frequency Range: 5 to 500 MHz 
e Low Noise: 2.3 dB (Typ) 
e Temperature Compensated 
e Low Supply Current: 
10 mA (Typ) 


DESCRIPTION 


The 511 Series is an efficient medium-gain 
thin-film bipolar RF amplifier. Resistive 
feedback and active bias provide tempera- 
ture compensation and increased immu- 
nity to bias voltage variations. Blocking 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 
e IF/RF Amplification 





. CASE GROUND 


UTO—TO-8U, p. 16-48 


capacitors couple the RF through the 
amplifier. The 511 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


Power Output @ + 1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonie Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted 





KEY: +25°C 
+85°C———— 
-55°C — - — 


Noise Figure 


Noise Figure, dB 





0 100 200 300 400 500 
Frequency, MHz 


Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DG Voltage 2... cet eee ete e meee eee +17 Volts Cie Sutwtaad Lawes seals ewe ew oder tee 105°C/W 
Continuous RF Input Power .............-----55- +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 7°C 
Storage Temperature .............----0+5: —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 924,700 Hrs. 
“R” Series Burn-In Temperature ................--- +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 511 Series 


Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR 


Power Output 





» 2.0 

@ 

) 1.78 

= 

Ss 15 

; : 

| 1.25 

1.0 - : 
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Frequency, MHz Frequency, MHz ex Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 





HP,, dBm 





© 100 200 300 400 500 _ .®@ 100 200 300 400 500 
Frequency, MHz Frequency, MHz , Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (T ypicall préduction unit @ +25°C ambient) 








NUMERICAL READINGS i BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT ~  GPDEL VSWR > ISOL 
MHz IN dB DEG DEV dB ns OUT dB 
100.0 1.69 17.39 147.77 —4.04 06 _ 1.51 23.07 
150.0 1.59 17.28 133.10 —.64 16 86 1.52 22.97 
200.0 1.49 17.31 116.89 1.23 14 95 1.49 22.68 
250.0 1.39 17.38 99.01 1.43 .06 .96 1.50 22.64 
300.0 1.33 17.51 82.39 2.89 ~.06 98 1.49 22.49 
350.0 1.34 17.50 63.82 2.39 ~.05 1.04 1.53 22.42 
400.0 1.40 17.58 45.07 1.73 -.12 1.07 . 1.53 22.29 
450.0 1.54 17.61 25.35 .09  =.16 1.19 1.53 21.69. 
500.0. 1.79 _ 17.49 2.11 —5.08 .04 1,82 ‘1.54 22.32 
550.0 2.16 17.06 —22.23 _ —_ 1.43 1.50 22.09 
600.0 2.97 16.03 —49.43 _ _ 1.45 1.37 23.18 


LINEARIATION RANGE: 100.0 to 500.0 MHz 


S-PARAMETERS | | a BIAS = 15.00 VOLTS 


eee errr er LSS SSS pss SSSSSSNSSS 
FREQ Si Sa Si Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 . .202 166.7 17.38 145.8 —22.73 —10.6 176 163.1 
200.00 et: -154 160.3 ~ 17.30 115.3 —22.62 —24.3 169 148.1 
300.00 121 168.4 17.37 81.6 — —22.27 —39.8 171 135.8 
. 400.00 .152 ~ - 168.2 $ . 17.38. . 45.6 —22.27 + &2««§=§ —58.4 1770 s«*124..4 
500.00 229 » 122.5 17.46. 47 — —22.16 . 83.4 . .206 105.6 
600.00 422 45.4 16.49 45.2 —23.35 . 7114.4 -181 63.5 
_ 700.00 - ~.706 —24.1 12.90 —95.6 —27.74 —146.7 .081 —35.8 
800.00 834 -67.9 7.19 —132.0 34.42 —159.1 WAT2. —143.5 
900.00 "+ 886 —95.7 . 1.95 —155.8 -39.17 —-149.0 .292 —178.7 
1000.00 907 —112.7 —2.60 —170.8 —43.09 —131.4 386 161.9 


SE Ee a TT TE a SS a EO I EG Ey 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are In the back of thie Data Book. 
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AR | ig en | UTO/UTC 512Series , 
QAVANTEK. | _ Thin-Film Cascadable Amplifier 

















5to500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Gain: 20.0 dB (Typ) oO 
e Low Noise: 2.5 dB (Typ) 
e Temperature Compensated 
, CASE GROUND 

UTO—TO-8U, p. 16-48 
DESCRIPTION —_ 3 i 
The 512 Series is an efficient medium-gain capacitors couple the RF through the am- 
thin-film bipolar: RF amplifier. Resistive plifier. The 512 Series is available in either 
feedback and active bias provide tempera- the TO-8-hermetic case or connectored 
ture compensation and increased immu- TC-1 package. 


nity to bias voltage variations. Blocking 








Typical 
Te = 25°C 
















Frequency Range 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonie Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise noted 

KEY: +25°C an 
85°C-— 
-§5°C—— - —— 


Noise Figure 


3 





Noise Figure, dB 
Vy 
So 














15 
1.0 
100 200 300 400 500 

Frequency,MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG Vollage << cis els wn Sate eas ees +17 Volts Ole so rsin ee er eee areas hers eats 105°C/W 
Continuous RF Input Power ...... Sere one ey +13 dBm Active Transistor Power Dissipation ............... 190 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 20°C 
Storage Temperature .................005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 684,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 - . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 512 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Input VSWR 
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0 100 200 300 400 500 | 0 100 200. 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz. —— Frequency, MHz. 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS . BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN dB DEG DEV dB : ns OUT dB 
100.0 1.43 21.18 142.44 -1.88 -41 — 1.29 26.76. 
150.0 1.42 20.97 125.36 03 -.21 .99 1.29 26.01 
200.0 1.40 20.82 106.77 4  =,06 1.06 1.27 26.79 
250.0 1.39 20.78 87.38 04 -.01 1.03 1,27 26.25 
300.0 1.35 20.75 69.83 1.49 .00 1.03 1.27 26.20 
350.0 1.30 20.67 50.31 99 09° 1.06 1.28 26.21 
400.0 1.25 20.59 31.56 1.24 16— 1.07 1.27 27.19 
450.0 1.24 20.58 11.79 48 17 1.17 - * 1,23 26.20 
500.0 1.39 20.48 -10.56 —2.85 27 1.23 1.24 _ 26.85 
550.0 1.74 20.24 -32.64 — _— 1.30 1.26 26.70 
600.0 2.39 19.76 57.33 — — 1.35 1.32 — 27.94 

nn 


LINEARIATION RANGE: 100.0 to 500. 0 MHz 
S-PARAMETERS 7 | — 36 BIAS = 15.00 VOLTS 


NE 
FREQ Si Sa Si2 Sz 

MHz Mag Ang dB Ang dB Ang Mag Ang 

ann nn nnn ncn nnn nncnnnnr ann cnnc nnn nnnnnnrennnnnnceenne erences SSS SSS SSS SSS SSS SSS Ss SSS SD 
100.00 171 135.7 20.68 141.5 —26.74 -10.8 . .085 179.3 
200.00 171 135.7 20.68 141.5 —26.74 —10.8 .085 179.3 
300.00 143 65.8 20.47. 71.1 —26.56 —39.9 122 146.8 
400.00 119 64.0 20.42 33.1 —26.74 —58.5 131 116.1 
500.00 213 78.7 20.34 — 9.1 —26.74 82.4 124 68.2 
600.00 .454 55.5 19.66 —55.1 —27.96 —110.4 133 —20.2 
700.00 722 19.3 17.51 —100.7 —31.37 —143.0 .251 -97.1 
800.00 851 —12.3 13.88 —142:8 —37.07 -172.2 .386 —145.3 
900.00 914 —38.6 10.10 -178.5 —46.00 166.1 .493 —179.0 
1000.00 928 — —58.5 6.28 153.9 —60.00 4.9 .559 157.0 

enn nn nr rr ee eer eres reece SSS Ss 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, dietributor or: field sales office for further Information.: Listings are in the back of this Data Book. 
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QD AVANTEK UTO/UTC 513 Series 
ae! Thin-Film Cascadable Amplifier 
5to500MHz 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 500 MHz 
e Medium Power Output: 
+16 dBm (Typ) 
e Medium Gain: 17 dB (Typ) 
e Temperature Compensated 
e 24-Volt Supply 


DESCRIPTION 


The 513 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and 
active bias to provide temperature com- 
pensation and increased immunity to bias 
voltage variations. Blocking capeciore 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


- © IF/RF Amplification 





CASE GROUND 


UTO—TO-8u, p. 16-48 


couple the RF through the amplifier. The | 
513 Series is available in either the 
TO-8 hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +24 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C . Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
{@ +24 VDC unless otherwise noted) 


KEY: +25°C 
85°C—— 


Noise Figure 





Noise Figure, dB 





‘100 «2002 300s 400—s_s««sBOD—i‘“ CQ 
Frequency, MHz | 


100 200 300 400 8500 
Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage .o6ocs eee eee eee ew ieee en es +26 Volts Cie in te eee acti eee ee ee eas car ses 85°C/W 
Continuous RF Input Power ...................-. +13 dBm Active Transistor Power Dissipation ............... 260 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 22°C 
Storage Temperature ................0005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,221,000 Hrs. 
“R” Series Burn-in Temperature ..................- +125°C *For further information, see High Reliability section, p. 17-2. 


een nn, SL SS 


WEIGHT: (typical) UTO—2.1 


Avantek, Inc. 





- 481 Cottonwood Drive, Milpitas, CA 95035 


rams; UTC— 21.5 grams 


. Contact your local representative, distributor or field sales office for further Information. Listings are-in the back of this Data Book. 
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UTO/UTC 513 Series 
| = 4 Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Output VSWR 





"0100 200. 300 400 500 “100 SE eee |e | 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 





q 
a 
a 
27 . 
0 100 200 300 400 500 0 100 200 300 400 #500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 














NUMERICAL READINGS. . BIAS = 24.00 VOLTS 

FREQ. VSWR GAIN PHASE PHAS GPDEL VSWR ISOL — 
MHz IN dB DEG DEV ns OUT dB 

100.0 1.17 17.18 151.55 —1.67 = 1.06 22.61 
150.0 1.27 17.02 137.68 -.74 79 1.08 22.75 
200.0 1.36 17.00 123.18 —42 79 1.10 22.89 
250.0 1.46 17.01 109.32 53 76 1.12 22.97 
300.0 1.54 17.07 95.67 1.71 JT 1.14 23.18 — 
350.0 1.60 17.10 81.47 2.32 81 1.15 23.30 
400.0 1.59 17.19 66.50 2.17 88 1.18 23.35 
450.0 1.50 17.27 49.83 31 1.00 1.24 23.17 
500.0 1.40 17.32 30.47 —4.21 1.16 1.34 22.66 - 
550.0 1.59 16.95 8.04 = 1.29 1.50 22.00 
600.0 2.38 * 45.83 —15.82 ,_ = 1.28 1.69 21.58 
650.0 3.83 13.95 —37.86 . — 1.11 1.84 21.84 





LINEARIZATION RANGE: 100.0 to 500.0 MHz 








S-PARAMETERS BIAS = 24.00 VOLTS 

FREQ. Si Sa Si2 Sa 

MHz Mag Ang dB. Ang dB Ang Mag Ang 
100.00 ~~ ,076 —99.8 16.91 152.4 22.73 - -10.7 .028 . 85.7 
150.00 112 -107.9 16.84 139.2 —22.97 —15.6 .038 68.8 
200.00 147 —115.9 16.81 125.5 _ 23.10 —21.4 .046 49.0 
250.00 179 —126.2 -_ 16.85 111.6 : —23.22 —26.9 .052 28.9 
300.00 .206 —139.2 16.97 97.7 —23.22 -31.9 .055 6.9 
350.00 - 225 —154.5 17.09 83.5 —23.48 —36.3 .058 —21.7 
400.00 .230 -177.3 17.27 68.2 -23.48 —40.0 .072 —55.9 
450.00 219 147.4 17.43 50.6 —23.10 44.9 102 —89.5 
500.00 .234 94.3 17.42 30.3 —22.50 —51.0 .154 —120.4 





550.00 — © 339 36.6 © 16.93 7.0 —21.83 -61.1 .222 —148.7 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QD AVANTEK UTO/UTC 514 Series 
Thin-Film Cascadable Amplifier . 
30 to 200 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 30 to 200 MHz 


e IF/RF Amplification 
e Low Power System 


e Low Noise Figure: 1.9 dB (Typ) 
e Temperature Compensated 
e Low Supply Current 





“UTO—TO-8U, p. 16-48 
DESCRIPTION 


The 514 Series is a thin-film bipolar RF 
amplifier that uses resistive feedback and 
active bias to provide temperature com- 
pensation and increased immunity to bias 
voltage variations. Blocking capacitors 


couple the RF through the. amplifier. The 

-514.Series is available in either the TO-8 
hermetic case or connectored TC-1 
package. | : 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| Typical | 
Cc teristi 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Gomipiecsion (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current . 


Guaranteed Specifications | 
Te = 0° to 50°C _ Te =-55° to +85°C © 





TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) . 
KEY: +25°C | : | 
+85°C———— 
-55°C — - — 


SCHEMATIC 


Noise Figure 





100 125 150. 175 200 “0 50 100 150 200 
Frequency, MHz Frequency, MHz — 





MAXIMUM RATINGS 








THERMAL CHARACTERISTICS* 
DG: Voltage: 3.8 mice nriped eas pe eee ees +17 Volts Ole: ashen ye ita ee he ONS eae Pe eRe eS 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ................ 48 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 4°C 
Storage Temperature .................008- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,649,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 - Contact your local representative, dietributor or fleld salee office for further Information. Listinge are in the back of this Data Book. 
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UTO/UTC 514 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





: Power Output Input VSWR Output VSWR 
-1 
Ss 3 
get 
ger” a 

8 ~4 1.0 

“100 125 150 175 200 “100 125 150 175 200 
Frequency, MHz Frequency, MHz _ Frequency, MHz 





Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
23 

= 

a 

co 

of 

= 

9 an 13 ) 
0 50 100 150 200 0 50 100 150 200 0 50 100 150 200 
Frequency, MHz Frequency, MHz | Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





























NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT. dB 
100.0 1.10 17.27 133.06 —.05 .00 1.02 21.48 
150.0 1.04 16.96 109.07 10 1.34 1.08 21.54 
200.0 1.27 —~ 16.60 84.76 —.05 1.38 1.20 21.70 
250.0 © . 1.85 15.83 59.53 _ 1.43 - 135 22.05 
300.0 3.03 14.43 33.43 _ 1.41 1.52 23.00 
350.0 5.28 12.41 8.75 _ 1.27 1.68 24.68 
400.0 9.05 9.95 —12.27 _ 1.09 1.78 26.56 
450.0 14.49 7.36 —30.45 _ 90 — 1.80 28.93 
500.0 20.02 4.77 —44.59 _ 76 1.81 — 31.26 
550.0 26.77 2.34 —57.79 _— 71 1.82 33.57 
600.0 31.74 - .02 _ 70.19 _ .64 1.79 35.66 
650.0 35.25 —2.20 -80.94 _ 58 1.76 37.95 
700.0 35.85 4.41 -91.09 _ .50 1.73 40.62 
750.0 34.56 -6.60 -99.01 _ 45 1.68 43.00 
800.0 34.79 8.88 —107.34 — 42 1.59 45.33 
850.0 35.62 —11.19 —114.25 _ 35 1.52 47.74 
900.0 36.93 —13.42 —119.83 _ .28 1.46 49.86 
950.0 37.46 —15.58 —124.40 _ 22. 1.39. 50.14 
1000.0 38.85 —17.63 —127.82 - .00 1.34 50.98 
LINEARIZATION RANGE: 100.0 to 200.0 MHz 
S-PARAMETERS | ; BIAS = 15.00 VOLTS 
FREQ Si Sa S42 | So 
MHz : Mag Ang dB Ang 3 dB Ang Mag Ang 
100.00 124 174.0 . 16.543 . 136.3 —21.930 —19.9 .025 —138.6 
200.00 191 90.5 15.776 92.6 —21.865 —42.2 .083 —128.5 
300.00 457 11.5 13.823 47.6 —22.705 -—71.8 .166 —168.0 
400.00 743 38.4 9.941 5.6 —25.462 —100.3 191 147.7 
500.00 .869 66.8 - , §.135 —24.6 —29.152 —119.0 171 114.8 
600.00 924 —83.4 614 | 47.2 33.145 ' 128.9 126 85.8 
700.00 943 93.1 —3.628 65.9 - —36.821 -133.1 .071 56.1 
- 800.00 .951 -99.2 —7.748 -  —78.7 —40.206 —128.7 .019 —24.5 
900.00 .956 —103.0 —11.799 88.2 —42.626 —123.5 052 | —138.8 


1000.00 962 1049 -15.452 — —94.0 44.026 —119.3 . .092 — —161.6 





SSS a a a a a IE I ET IT I TT NE TT I OT TE IE IT CT GR TGS TTT IESE NE LEIP ELIOT ATE IIE I IEE A TEE CSE TS TEI ITT TEE IS TERETE TT 
Avantek, Inc. . 481 Cottonwood Drive; Milpitas, CA 95035  . Contact your local’ representative, distributor or field sales office for further Information. Listings are in the back of this ‘Data Book. 
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a | UTO/UTC 515 Series 
QAVANTEK an Thin-Film Cascadable Amplifier 











2 to 500 MHz 
FEATURES ee APPLICATIONS — | ___ anew 
e Frequency Range: 2 to 500 MHz e IF/RF Amplification a 
e Medium Power Output: | 
+15.5 dBm (Typ) 
e Temperature Compensated 
% _ GASE GROUND 

UTO—TO-8U, 16-48. 
DESCRIPTION is 
The 515 Series is a thin-film bipolar RF “couple the RF through the amplifier. The. 
amplifier that uses resistive feedback and 515 Series is available in either the TO-8 
active bias to provide temperature com- — hermetic case or connectored TC-1 
pensation and increased immunity to bias package. ee 
voltage variations. Blocking capacitors | | UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @. +15 VDC nominal unless otherwise noted) 


Symbol | Ch t : : Typical _Guaranteed Speoiicavons 
mbo aracteristic 
lez es Te = 0° to 50°C Te = -55° to 485°C 


Frequency Range 

. Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current . 





TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 


pg 





- Noise Figure,dB 





$°6:8 


"100 200 300. 400 +500 








Frequency, MHz | Frequency, MHz | 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* | 
DC Voltage. aera tetiecieyes bt teks eet eae ag +17 Volts Oleic heb aa eis ates e Me ore wa wares 75°C/W 
Continuous RF Input Power .................. ... +13 dBm Active Transistor Power Dissipation ............... 600 mW 
Operating Case Temperature .............. —§5°C to +100°C Junction Temperature Above Case Temperature ...... , 45°C 
Storage Temperature ................ eee es 62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,328,000 Hrs. 
“R” Series Burn-in Temperature ................... +100°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 





Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 950: e Contact your local representative, distributor or fleld sales office for further Information. Uetings are In the back of this Data Book. 
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UTO/UTC 515 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 





Power Output 
@ 1 dB Gain 
Compression, dBm 





) 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















NUMERICAL READINGS . . BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.21 12.87 152.97 -.70 _ 1.30 21.72 
150.0 1.20 12.86 139.61 —.60 73 1.31 21.72 
200.0 1.17 12.70 126.69 —.05 72 1.31 21.69 
250.0 1.14 12.70 113.72 44 72 1.33 21.67 
300.0 1.11 12.64 100.88 1.06 73 1.36 21.59 
350.0 1.10 12.61 87.30 95 J7 1.40 21.50 
400.0 1.11 12.59 73.33 45 . 78 1.46 21.47 
450.0 1.16 12.63 59.29 -.12 80 1.55 21.40 
500.0 1.25 12.71 44.50 —1.44 83 1.67 21.39 
550.0 1.37 12.76 29.34 _ .87 1.84 21.47 
600.0 1.55 12.82 13.21 _ 98 2.09 21.63 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 eS Loon a OT Fi NN ante 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 112 —18.6 13.16 151.4 —21.51 —14.1 129 164.5 
200.00 .090 -—36.8 12.98 127.3 —21.51 —30.4 133 146.1 
300.00 .059 —42.3 12.97 100.2 —21.21 . ~47.6 -153 123.9 
400.00 036 5.2 12.88 72.5 —21.31 -67.5 .185 98.1 
500.00 .094 42.2 12.84 44.0 —21.21 -90.9 .248 71.4 
600.00 .208 37.1 12.86 12.7 —21.31 —115.5 347 40.9 
700.00 .408 20.4 12.85 —24.7 —22.38 —146.1 .487 7.2 
800.00 .680 —5.2 11.30 -70.2 —25.68 —178.5 .549 —25.8 
900.00 .880 -37.3 7.50 -115.2 30.75 167.8 523 48.5 
1000.00 .927 61.4 2.54 -143.1 —33.15 166.8 .554 —58.6 





SP SE SI TTS, EE DT ES a DI ae Oe eS NT EE a a 2 SE EAE I SS A NE aT a RT PI ED EE IN SN FN EN ES ED ee EE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 .. Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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| UTO/UTC 516 Series | | 
QAVANTEK Thin-Film Cascadable Amplifier 








5 to 500 MHz 

FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Medium Gain: 14.5 dB (Typ) 
e Medium Power Output: 

+12.5 dBm (Typ) 
e Temperature Compensated 
DESCRIPTION 
The 516 Series is a thin-film bipolar RF couple the RF through the amplifier. The 
amplifier that uses resistive feedback and 516 Series is available in either the TO-8 
active bias to provide temperature com- hermetic case or connectored TC-1 
pensation and increased immunity to bias package. 


voltage variations. Blocking capacitors 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


pee Typical Guaranteed Specifications 
Te = 25°C , Te = 0° to 50°C Te = —55° to +85°C 
BW . 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Gompression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 



























TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 











100 200 300 400 500 © 100 200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Vollage:< ccc ees $ piste G i584 ena ners +17 Volts Ole Kae hinge es wee Ne Rae ee RASA ESR TES 85°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation .............. 180 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 16°C 
Storage Temperature ....................-. —62°C to +150°C MTBF (MIL-HDBK-217E, Aup 90°C) ........... 1,320,000 Hrs. 
“R” Series Burn-in Temperature ...................5. 125°C *For further information, see High Reliability section, p. 17—2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


SA I PI a a TT I TO EEE REE RT ED ET Et ESTED 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of this Data Book. 
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UTO/UTC 516 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 








ry 100 4200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
46 
E S E «4 
g = : 
: pe q 
oa Q. = 40 
20 32 38 
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.28 15.18 153.37 —99 _ 1.05 21.18 
150.0 1.35 15.11 140.76 -.73 .69 1.07 21.29 
200.0 1.41 14.87 128.36 —.27 .68 1.09 21.44 
250.0 1.46 14.81 116.28 .50 67 1.09 21.50 
300.0 1.46 14.74 104.19 1.27 .68 1.09 21.62 
350.0 1.43 14.66 91.64 1.58 72 1.10 21.69 
400.0 1.36 14.69 78.41 1.22 76 1.10 21.81 
450.0 1.23 14.81 64.34 .01 82 1.13 21.88 
500.0 1.09 14.97 48.89 —2.57 92 1.18 21.95 
550.0 1.26 15.07 31.40 _ 1.03 1.27 21.99 
600.0 1.78 14.88 11.85 —_ 1.16 1.38 22.10 





LINEARIZATION RANGE: 100.0 to 500.0 MHz 








S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Su Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .098 -77.5 15.00 152.8 —21.11 —11.5 .024 63.3 
200.00 155 —110.0 14.73 130.3 —21.41 —24.3 .043 39.2 
300.00 173 —130.4 14.65 105.1 —21.51 -37.0 .048 10.5 
400.00 140 —152.4 14.65 78.9 —22.05 —49.4 .045 —37.6 
500.00 .023 135.4 14.84 50.3 —22.27 63.5 .068 —105.6 
600.00 .270 —15.7 14.64 13.3 —22.38 —78.4 144 —152.8 
700.00 .648 —58.7 12.56 —29.8 —23.34 -97.6 .232 166.7 
800.00 837 92.4 8.02 -62.9 —25.35 —116.4 .284 138.9 
900.00 906 © —114.6 3.32 84.7 —27.53 —130.8 314 121.7 
1000.00. .919 —127.5 -0.77 —98.1 —29.90 —138.8 .338 109.5 





eS I eR EE LE ETS SEE ES OE a A I I SO nD a Na PR PEN ST Se aN ET EE EEE I RE a TE I aS NS TE PONE DE WS ET TEES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld eales office for further Information. Lietinge are in the back of thie Data Book. 
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UTO/UTC/PPA 517 Series 
QAVANTEK Thin-Film Cascadable Amplifier 











5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz @ IF/RF Amplification 
e High Gain: 22.5 dB (Typ) e Surface Mount Assembly 
e Low Noise: 2.0 dB (Typ) 
e Temperature Compensated A edie 
e Surface Mount Option 
DESCRIPTION 
The 517 Series is a thin-film high-gain, low- amplifier. The 517 Series amplifiers are — 
noise RF amplifier that uses resistive available in three packages: the surface 
feedback and active bias to provide mount PlanarPak PP-38 (.375 in. x .375 in.) 
temperature compensation and increased case, the TO-8 hermetic case and the 
immunity to bias voltage variations. Block- connectorized TC-1 case. 


ing capacitors couple the RF through the 





PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 



























Guaranteed Specifications 
Te = 0° to 50°C Te =—55° to +85°C 








| TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C— — — — 


=55°C mae + ee 


Noise Figure 











22. ; 
100 200 300 400 500 1%) 100~-200°~-300”~~«400”~—~=500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG VONGOG: i ooo. CNG ORS MEST ee +17 Volts Ole bt icchs os cous he be eekee eee ee od oe 105°C/W 
Continuous RF Input Power ..................05. +13 dBm Active Transistor Power Dissipation ............... 170 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 18°C 
Storage Temperature ................2006- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,158,000 Hrs. 
“R” Series Burn-in Temperature ................04- +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are in the back of this Data Book. 
3-66 


UTO/UTC/PPA 517 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR 


Power Output Output VSWR 





e 2.0 
Bcd 1.75 
& : oc 
$34 x 
gr é 1.25 
4 _ 

0 100 200 300 400 500 "100-200-300 400 500 "400 200 300 400 500 
Frequency, MHz _ Frequency, MHz | Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 





“00 ODO avo soosi(<ié‘é‘é#C(‘(‘(‘iéOTé*é«#MTOOO2OO 300 400 © 500 
Frequency, MHz | Frequency, MHz ~ | Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





























NUMERICAL READINGS —— . = . BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE GPDEL VSWR ISOL 
MHz IN dB . DEG ns OUT dB 
100.0 1.28 22.94 162.63 .00 - 1.45 30.99 
150.0 1.29 23.02 ‘452.17 53 1.46 31.12 
200.0 1.31 23.05 143.42 49 1.48 31.07 
250.0 1.35 23.01 |. 134.43 51 “2 1.49 31.11 
300.0 1.37 22.98 124.92 54 1.51 31.10 
350.0 1.39 22.99 115.09 55 1.54 31.08 
400.0 1.40 22.99 104.99 58 1.57 31.02 
450.0 1.38 22.99 94.37 61 1.61 31.00 
500.0 1.33 22.90 83.14 .63 1.64 30.92 
550.0 1.27 22.83 71.63 .65 1.69 30.84 
600.0 1.19 22.73 59.82 .66 1.76 30.71 
650.0 1.12 22.56 47.78 .69 1.82 30.63 
700.0 1.13 22.33 35.10 70 1.90 30.58 
750.0 1.24 22:05 22.51 7 70 2.03 30.56 
800.0 1.41 21.61 9.98 72 2.19 30.52 
850.0 1.62 20.99 —3.46 75 2.41 30.50 
900.0 1.88 20.29 . —17.10 78 2.73 30.64 
950.0 2.22 . 19.39 © a —31.45 81 3.18 —- 30.81 
1000.0 2.63 18.26 —46.31 .00 3.72 31.25 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ . Si Sa Pret eee Sz 
MHz Mag Ang dB . Ang dB Ang Mag Ang 
100.00 , 156. 151.8 23.049 164.9 —29.646 11.1 .080 1.4 
150.00 — 165 | 134.6 22.612 156.1 31.278 —1.1 .083 —-2.8 
200.00° -163 117.0 22.681 149.0 —31.053 11.2 .092 —6.1 
250.00 151 | 106.0 22.747 139.8 —30.067 7.7 .099 —12.5 
300.00 139 92.3 22.790 132.5 —29.378 4.9 105 -17.7 
350.00 113 | 85.1 22.901 - 123.8 —28.143 2.5 116 —30.6 
400.00 .086 74.2 22.835 115.4 28.370 -9.2 .091 -—40.1 
450.00 .044 85.4 22.943 106.1 ~28.829 -18.9 103 —64.7 
500.00 .040 152.1 22.835 95.6 —29.833 -30.2 112 —96.1 
550.00 103 170.1 22.789 85.7 —32.217 —33.6 13 —126.6 
600.00 180 — 162.9 22.533 73.9 35.323 —31.2 -110 —154.6 
- 650.00 .258 ~ 152.0 - 21.994 62.9 —37.411 —11.6 -109 —175.3 
700.00 .333 139.2 21.359 51.8 —37.387 7.4 112 169.4 
750.00 .397 127.4 20.542 41.2 ' —36.298 20.2 121 156.1 . 
800.00 447 116.4 19.483 31.7 —35.465 25.3 133 148.6 
850.00 .489 ' 106.2 18.590 23.8 —34.078 34.4 .150 140.3 
900.00 523 97.3 17.554 16.5 —33.008 31.6 -170 134.9 
950.00 547  .—s- 89.7 16.496 10.4 . —32.089 39.5 - 190 130.3 
1000.00 563 —819— 15.739 4.6 31.007 39.5 .215 126.9 





FL a Ne a a a a A ET kT TO) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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: = | UTO/UTC 518 Series 
QAVANTEK _ Thin-Film Cascadable Amplifier 








5 to 500 MHz 

FEATURES : APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e High Dynamic Range e Output Stage 
e High Output Power: 

+24.5 dBm (Typ) | 
e Noise Figure: 5.5 dB (Typ) | | oy Fas cima 
e Temperature Compensated UTO—TO-8T, p. 16-48 
DESCRIPTION | 
The 518 Series is a thin-film high-power RF and increased immunity to bias voltage 
amplifier that uses two Avantek transistors variations. Blocking capacitors couple the 
in parallel for better RF and thermal per- RF through the amplifier. The 518 Series 
formance. Resistive feedback and active is available in either the TO-8 hermetic 





bias provide temperature compensation case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


: | _ Guaranteed sad ee 
ar Typical. 
Symbol Characteristic 
BW . 
GP : 2. 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 






Noise Figure 


Noise Figure, dB 
Oo & @ Oo N 





Frequency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS" 








DC Voltage 4.sc8sceete ceed er ehe SP Sees +17 Volts O16? aii iw eee Teen oS tet toma ase eee ea 75°C/W 
Continuous RF Input Power ..................... +15 dBm > Active Transistor Power Dissipation Le Pee eee 580 mW 
Operating Case Temperature ............ .. -55°C to+100°C = Junction Temperature Above Case Temperature ...... . 43°C 
Storage Temperature ............. A egaieie sade —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 422,100 Hrs. 
“R” Series Burn-In Temperature ................... +100°C © *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of thie Data Book. 
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UTO/UTC 518 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR 


Output VSWR 











& 
Sev 
sei : 
pe : 
& oF 
0 100 200 300 400 500 100 200 300 400 500 00 200 300 400 500 
Frequency, MHz 
Third-Order Intercept Point 
£ 
S a 
‘ 30 < 
0 100 200 300 400 500 o 100 200 6300 ©6400 86500 0 100 200 300 400 500 


Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS S, ; Ley _ BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ons OUT dB 
100.0 1.17 14.40 165.43 ~.32 00 1.08 18.69 
150.0 1.21 14.36 158.09 -.33 39 1.09 18.59 
200.0 1.27 14.29 151.34 «(28 39 1.12 18.59. . 
250.0 . 1.32 14.20 143.97 25... 4. 1.15 18.53 
300.0 196 “= 14.18 136.63 25 41 1.19 18.41 
350.0 1.38. 13.99 129.39 35 41 1.25 18.40 
400.0 1.38 13.92 121.85 15 43 1.31 18.29 
450.0 1.37 13.83 114.01 -.34 42 1.39 18.17 
500.0. 1.36 13.82 106.71 28 41 1.48 18.00 
550.0 1.33 13.81 99.10 _ 44 1.60 17.70 
600.0: 1.30: 13.71 90.88 — 45 , 1.73 17.52 
650.0 1.31 13.62 82.75 _ 49 1.87 17.30 
700.0 1.41 13.49 73.14 — 56 2.06 17.08 
750.0 1.58 13.34 62.54 _ 59 2.29 16.95 
800.0 1.84 13.12 51.78 —_ 61 2.52 16,82 
850.0 2.25 13.00 40.42 = 62 2.76 16,92 
900.0 2.89 12.54 29.38 _— 63 A 4 2.95 17.07 
950.0 3.79 11.91 17.68 _ 2 3.00 17.62 

1000.0 4.95. 10.98 3.94 _ 68 : 3.04 18.33 

1100.0 8.02 8.44 18.71 —_ 59 2.88 20.34 

1200.0 10.92 5.12 | ~35.58 -_ 44 2.71 22.48 

1300.0 11.89 1.57 49.19 — 34 2.57 25.36 

1400.0 13.98 2.16 60.92 — 22 2.57 28.28 

1500.0 13.12 5.73 69.36 —_ 00 2.61 30.23 





LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS | BIAS = 15.00 VOLTS 








FREQ Sa Sa Si2 Sx 
MHz Mag Ang dB. Ang dB Ang Mag Ang 
100.00 .076 ~123.7 14.377 164.3 —18.750 —3.5 .034 —161.9 
200.00 = 118 —134.3 zz 14.274 . 149.0 —18.502 —7.2 .058 —125.5 
300.00 1470 -149.8 , 14.131 133.4 —18.527 12.6 (091 —118.0 . 
400.00 .158 —168.2 13.922 117.3 —18.373 —18.6 139 -118.6 
500.00 .149 165.6 13.813 101.1 —18.033 —26.2 .199 —125.0 
600.00 126 124.1 . 13.710 84.4 —17.551 —35.1 .269 —135.7 
700.00 ; . 166 64.8 13.498 65.5 -17.049 —46.1 .350 —151.1 
800.00 ; . 287 15.7 13.169 43.4 —16.802 —60.0 434 -171.8 
900.00 .478 —17.3 12.596 19.0 —17.038 —76.5 .497 161.8 
1000.00 .665 —45.4 . 11.060 -7.0 —18.179 —96.7 .509 128.8 
1100.00 782 —-68.2 8.471 —-30.7 —20.168 -112.6 494 96.1 
1200.00 835 84.2 ; ; §.222 —49.4 —22.480 —124.5 .468 65.8 
1300.00 .856 —96.3 1.693 -63.9 —25.430 —133.4 444 — 38.9 
1400.00 .869 —104.2 —1.998 —77.6 —28.284 —141.4 .440 16.2 
1500.00 877 —109.5 . 6.585 -86.9 —30.265 —143.2 .450 5.3 
1600.00 870 © -113.9 . ~9.402 94.7 32.729 —143.8 . 449 —25.3 
1700.00 .886 —117.4 —13.255 © —99.8 —34.313 —142.5 .461 —48.4 
1800.00 .876 —120.8 -17.945 -99.2 —36.121 —137.2 .466 —73.6 
1900.00 .920 124.1 . —23.880 82.9 — —37.257 —136.2 .470 —103.5 





2000.00 .909 —126.6 , —24.890 —43.7 —38.152 —134.5 475 —137.7 


; 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. . Contact your local representative, distributor or field sales office for further Information. Lietings are in the back of this Data Book. 
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. | UTO/UTC/PPA 519 Series 
QAVANTEK a Thin-Film Cascadable Amplifier 





5 to 500 MHz 
FEATURES). _ APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e High Dynamic Range . e Surface Mount Assembly 
e Output Power: +19 dBm (Typ) | 
e Noise Figure: 4.4 dB (Typ) © 
e Temperature Compensated 
e Surface Mount Option 
DESCRIPTION: : 
The 519 Series is a wideband, high- range. The 519 Series amplifiers are avail- 
power RF amplifier for lower cost applica- able in three packages: the surface mount 
tions. Using output choke coupling and PlanarPak PP-38 (.375 in. x .375 in.) case, 
Avantek® transistors on a thin-film sub- the TO-8 hermetic case and the connec- 
strate, this amplifier provides reliable and torized TC-1 case. 


stable operation over wide temperature 





PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| Guaranteed Specifications 
Characieritic Typical P 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 

































TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


; Noise Figure 


Noise Figure, dB 





3. 
500 0 100 200 300 400 











Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS | THERMAL CHARACTERISTICS* 
DC Voltage ........-c cece eeeeeeeeeeeeeeeees Ch IT VON, “SOlai nistais scala anier ee Geen une Ra ou 75°C/W 
Continuous RF Input Power .................006- +13 dBm Active Transistor Power Dissipation ............... 637 mW 
Operating Case Temperature .............. —§5°C to +100°C Junction Temperature Above Case Temperature ....... 48°C 
Storage Temperature ...............0000e- —62°C to+150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 785,200 Hrs. 
“R” Series Burn-In Temperature ..............55-6- +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC— 21.5 grams , 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or fleld ealee office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 519 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 



































E 2.0 
3 3 s 1.75 
2 & § ox 
ne = 15 
g- 8 2 
2eoFf 1.25 
8 ; 1.0 . 
. 100 200 300 400 500 100 200 300 - 400 500 
Frequency, MHz Frequency, MHz ao Frequency, MHz 
Third-Order Intercept Point a Second-Order Intercept Point Second-Harmonic Intercept Point 
& & 5 
-} so = 
OS ee 
c st = 
25 25 30 
0 100 200 300 400 500 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS ; . BIAS = 15.00: VOLTS 
FREQ VSWR GAIN | PHASE - PHASE GPDEL VSWR ISOL 
MHz IN dB DEG ~- DEV ns . OUT. dB 
100.0 1.07 1486 = °° 166.21 ee _ ,00 1.02 . 19.06 - 
150.0 1.07 14.84 159.21 —.43 O7 1.03 18.88 
200.0 1.08 14.77 152.92 13 .36 1.04 19.03 
250.0 1.08 14.68 146.17 24 37 1.06 19.09 
300.0 1.07 14.60 139.50 righ s 44 38 1.09 19.12 
350.0 1.06 — 14.48 132.61 42 : 39 1.13 19.17 | 
400.0 1.04 1438 -- 125.62 — .30 .40 1.17 19.25 
450.0 1.04 14.30 7 118.19 . —-.27 .40 1.22 19.27 
500.0 1.08 14.24 111.04 —.54 39 1.28 19.27 
550.0 1.14 14.20 ‘104.00 — 41 1.34 “19,26 
600.0 1.23 14.06 96.11 _ 43 1.41 19.22 
650.0 1.35 13.87 88.55 _ 45 1.47 19.31 
700.0 1.50 13.66 80.04 — .49 1.53 19.37 
750.0 1.68 13.41 70.84 _ 52 1.59 19.47 
800.0 1.93. 13.11 61.30 _ 52 1.63 19.46 
850.0 2.27 12.87 52.03 _ 52 1.65 19.84 
900.0 2.70 12.44 42.73 —_ 52 1.65 . 19.93 
950.0 3.26 11.85 33.36 _ 55 1.62 20.57 
1000.0 3.99 11.18 22.87 _ 55 1.58 21.05 
1050.0 4.79 10.27 13.61 _ 52 1.55 21.65 
1100.0 5.82 9.26 4.24 _ .50 1.52 22.48 
1150.0 6.98 7.96 4.41 —_ 45 1.50 23.38 
1200.0 8.00 6.66 —12.05 —_ 42 1.51 24.10 
1250.0 8.80 5.23 —19.40 _ .36 1.53 25.42 
1300.0 9.81 3.82 —25.15 _ 31 1.57 26.28 
1350.0 11.49 2.45 —30.63 _ .29 1.62 27.57 
1400.0 12.57 — 82° —35.56 — 24 1.67 28.80 
1450.0 12.66 —.63 - 39.43 - 23 1.71 29.61 
1500.0 ' 12.82 - 2.16» - —43.90 _— .00 1.75 30.21 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sz 
MHz _ Mag Ang dB Ang dB Ang Mag Ang 
100.00 e .034 —132.5 14.816 165.1 —18.942 —4.0 .012 92.9 
200.00 037 —-132.6 14.737 150.5 —18.954 —10.3 018 4.2 
300.00 031 ~133.2 14.587 136.0 —19.137 —16.5 046 —29.2 
400.00 019 —98.7 14.366 120.9 —19.310 —23.4 081 53.1 
500.00 039 —22.5 14.208 105.2 —19.265 —31.4 125 —72.9 
600.00 107 —21.7 14.044 89.4 —19.267 -39.9 169 -92.2 
700.00 196 —27.2 13.645 72.2 —19.336 49.2 209 —112.3 
800.00 320 —39.3 13.122 §2.2 —19.528 —60.0 235 —135.5 
900.00 455 —52.3 12.451 32.1 —19.959 —71.7 246 —162.1 
1000.00 600 66.9 11.160 11.3 —21.060 —85.6 223 165.4 
1100.00 709 -81.0 9.195 -8.4 —22.488 ~98.3 201 124.5 
1200.00 777 92.8 6.628 —26.1 —24.144 —107.9 198 82.8 
1300.00 823 —102.7 3.807 —40.1 —26.350 -115.9 216 46.3 
1400.00 852 —109.8 815 —52.0 —28.799 —124.2 248 21.1 
1500.00 871 —114.9 2.146 61.2 30.242 —128.0 277 3.8 
1600.00 870 —119.4 —5.149 —69.7 —32.149 —131.4 289 -9.4 
1700.00 891 —123.2 —7.756 —75.5 —33.359 —133.2 297 —22.5 
1800.00 887 -127.1 —10.407 -79.7 —34.754 —131.2 295 -33.8 
1900.00 937 —130.8 —13.149 —85.6 —35.497 —136.3 288 —45.1 
2000.00 928 —133.9 —15.936 90.3 —36.142 —139.2 273 —60.5 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 





UTO/UTC/PPA 520 Series 


Thin-Film Cascadable Amplifier 


5 to 500 MHz. 





FEATURES 


e Frequency Range: 5 to 500 MHz 
e Output Power: +12.0 dBm 

e 5 Volt Supply 

e Temperature Compensated 

e Surface Mount Option 


DESCRIPTION 


The 520 Series is a highly-efficient low- 
voltage unit for use where power consid- 
erations are important. Output choke 
coupling, resistive feedback and. active 


bias combine to provide a low-noise 


medium-gain amplifier that is temperature 
compensated and relatively insensitive to 


“APPLICATIONS 


.@ Surface Mount Assembly 
-@ High Efficiency or Battery 


bias voltage \ variations. Blocking capacitors 


e IF/RF Amplification 


Powered Systems 


couple the RF through the amplifier. The 
520 Series amplifiers are available in three 
packages: the surface mount PlanarPak 
PP-38 (.375 in. x .375 in.) case, the TO-8 
hermetic case and the connectorized TC-1 
case. 





“UTO—TO-8T, P. 16-48 





PPA—PP-38, p. 16-35 - 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


co Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Typical 


Te = 25°C Te = 0° to 50°C Te = -55° 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








Guaranteed Specifications 


to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +5 VDC unless otherwise noted 





~ KEY: +25°C 
+85°C=——-— 
“55°C = 


Gain 


Noise Figure, dB 





0 100 
Frequency, MHz 


Noise Figure 





200 300 400 


500 
Frequency,MHz —— 








MAXIMUM RATINGS THERMAL CHARACTERISTICS*. 

DC: VONAGG:. fei vanilicshe de eatie eee eee st .... +10 Volts Cie Pa wsane his ee ew ene eee ale mare etd ay 105°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ee en ee ey ee 108 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 11.4°C 
Storage Temperature .................006- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,012,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C © “For further information, see High Reliability section, p. 17-2. 








| Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 9 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC — 21.5 grams 


e Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC/PPA 520 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 





Power Output 
@ 1B Gain 
Compression, dBm 





100 200 300 400 500 00. 200. 300 400 oan 
Frequency, MHz | Frequency, MHz + Frequency, MHz 





Third-Order Intercept Point - Second-Order Intercept Point Second-Harmonic Intercept Point 
E E E 
g g 3 
e a = 
18 | 48 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETW RK ANALYZER MEASUREMENTS (Typical production unit @ +25°C sinbiant | 








NUMERICAL READINGS | 3 | = BIAS = 5.00 VOLTS 








FREQ VSWR GAIN PHASE PHASE GPDEL _ VSWR ISOL 
MHz IN dB DEG DEV ns OU -dB 
100.0 1.05 15.88 163.82 _ 85 . 00 “116 — 20.82 
200.0 1.08 15.64 146.85 —.55 45 AAT 19.74 
300.0 1.08 15.48 131.42 - = 12. 44 1.20 19.89 
400.0 1.11 15.42 115.36 —.31 43 eg. Vise, ‘ Ue was 20.09 
- 500.0 1.11 15.44 100.25 | 43 42 1.24 ° 19.82 
600.0 , 1.10 15.44 85.10 — i 44 1.24 19.70 
700.0 1.06 15.33 68.49 _ 49 1.23 19.25 
800.0 1.07 15.18 49.52 aa 54 1.25 19.19 
900.0 1.30 15.18 29.39 _ 57 1.32 19.14 
1000.0 1.70 15.04 8.29 _ 62 1.49 19.05 
1100.0 2.47 14.54 —14.96 — .68 1.82 19.45 
1200.0 4.29 13.49 ‘ ~ 40.58 a 3 72 2.29 19.94 
1300.0 9.20 12.12 —66.49 72 2.77 21.27. 
1400.0... - 29.86 9.86 . 92.07 _ 68 3.31 22.51 





LINEARIZATION RANGE: 100.0 to 500.0 MHz 





S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ. Sa i Sa - Si2 S22 
MHz 7 Mag _ Ang dB Ang dB Ang Mag Ang 
100.00 = ~~~. .017 —110.2 ; 15.784 166.0 —19.897 46. .084 9.2 
200.00 .024 — —74.9° 15.645 150.4 -19.967 -9.8 .099 3.3 
300.00 ; 040 79.9: - 15.527 135.9 —-19.833 © -15.1 111 —7.3 
400.00 .055 -85.1 15.433 121.2 -19.866 - -20.8 921 -21.9 
500.00 .058 . 97.0 ue 15.443 107.7 —19.691 —27.0 125 —38.3 
~ 600.00 .054 -98.1 45.392 94.0 —19.634 —31.7 127 —59.4 
700.00 .036 -87.9 15.247 78.5 —19.392 —37.3 120 —88.8 
800.00 .037 -15.1 15.200 60.4 —19.238 45.3 122 —132.2 
900.00 .108 3.7 15.345 41.3 —18.958 —54.2 .159 179.3 
1000.00 .225 -6.3 15.210 19.3 —18.894 66.3 .240 134.1 
1100.00 376 8 -22.7 , 14.695 | "5.5" —19.105 81.4 .368 95.7. 
1200.00 .537 42.2 - 13.294 —31.6 —19.936 -93.7 484 62.6 - 
1300.00 .655 -60.7~ 11.020 —56.7 —21.578 -107.8 554 32.2 
1400.00 — 733 -77.1 7.779 —81.2 eo —23.721 —119.3 .586 6.9 | 
1500.00 776 89.7 4.409 —101.3 —25.143 —123.6 .588 —13.5. 
1600.00 793 -99.8 .829 —116.6 —27.134 —128.0 .570 -30.3 
1700.00 .793 —108.2 _ , -3.026 —130.0 28.339 —128.6 ; 566 44.5 
1800.00 792 —115.5 i —7.425 ' —140.9 . —29.546 —126.0 564. -—~§5.4 
1900.00 .797 —122.2 ws ' 13,994 —147.4 —29.889 —129.9 .562 -65.1 





2000.00 806 —127.7 '  —23.981 “=117.9 —30.912 134.1 - .568 -74.8 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listinge are In the back of this Data Book. 
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Ts | 7 _. . UTO/UTC 521 Series | 
QAVANTEK - Thin-Film Cascadable Amplifier 








5 to 500 MHz 

FEATURES tt APPLICATION 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e High Gain: 30.0 dB (Typ) 

. . ; ; v+ | CASE GROUND 
DESCRIPTION | | | |  UTO—TO-8U, p. 16-48 
The 521 Series is a high-frequency, low- _ thin-film substrate. The 521 Series is avail- 3 
noise, medium-gain amplifier. Active bias _— able in either the TO-8 hermetic case or 
and resistive feedback assure stable op- _ _connectored TC-1 package. 





eration on this two stage amplifier built on a 
UTC—TC-1, p. 16-42 


ELECTRICAL SiS aaa lads (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| | Typical -_ 
Chi ct istic 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise = 











KEY: +25°C 
85°C——— — 
-55°C—— - —— 
Noise Figure - 
rs) 
a =] 
a S 
¢ e 
é 3 
2 
0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS | THERMAL CHARACTERISTICS* 
DC Voltage .............0e eee ee ee ee +17 Volts Bis tien Leones rege a dasdihenenntetinrohod 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation .............. 16/92 mW 
Operating Case Temperature .............. , ~55°C to +125°C Junction Temperature Above Case Temperature ...... _ 217°C 
Storage Temperature ..................05. —62°C to+150°C = MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 492,300 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC—21 .5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 9035. . Contact your local representative, distributor or fleld sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 521 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Input VSWR 


Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





“100 200300400800 
Frequency, MHz 





Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 


P Second-Order Intercept Point 


Second-Harmonic Intercept Point 
an 


IP,, dBm 


3 
0 


100 «8200 6300 6400 86500 





Frequency, MHz 


IP, , dBm 





HP,, dBm 





100 200 300 400 500 wr) 
Frequency, MHz 


100 200 300 400 500 
Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.18 29.70 —40.33 —1.00 _ 1.21 40.97 
150.0 1.19 29.54 —60.48 -.30 1.14 1.20 44.03 
200.0 1.17 29.46 —81.53 -.48 1.15 1.23 40.56 
250.0 1.18 29.51 —102.04 —.14 1.10 1.26 42.06 
300.0 1.17 29.47 —121.05 1.70 1.11 1.29 43.10 
350.0 1.16 29.37 —141.86 1.75 1.17 1.31 45.12 
400.0 1.14 29.31 —-163.32 1.14 1.22 1.30 41.91 
450.0 1.13 29.36 174.20 —.47 1.25 1.32 41.00 
500.0 1.14 29.55 151.64 -2.17 1.27 1.40 39.90 
550.0 1.20 29.55 128.62 —_ 1.37 1.52 38.51 
600.0 1.40 29.46 102.45 —_ 1.53 1.80 40.82 
650.0 1.85 29.09 73.62 _ 1.67 2.29 44.57 
700.0 2.62 28.35 42.43 _ 1.68 3.14 40.06 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .150 154.7 28.590 —42.4 —46.02 3.8 -186 4 
200.00 135 131.6 28.251 —81.3 —44.44 -6.3 176 -1.3 
300.00 123 105.4 28.358 —119.2 —43.10 —15.7 .155 —2.0 
400.00 -106 85.5 28.368 —160.4 43.10 —20.6 115 2.1 
500.00 -106 86.8 29.566 156.1 —41.94 —34.7 .062 40.2 
600.00 .219 91.1 29.812 108.2 —40.92 —53.4 164 100.8 
700.00 .506 §7.2 27.417 49.0 —40.92 —89.9 .423 84.8 
800.00 772 14.6 18.164 —9.4 44.44 —131.8 .628 55.0 
900.00 886 —21.7 9.986 —57.7 —50.46 —157.5 .681 30.6 
1000.00 910 47.2 5.417 —93.3 —60.00 161.1 .663 14.5 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 523 Series 
QAVANTEK | Thin-Film Cascadable Amplifier 








5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e High Gain: 25.5 dB (Typ) 
e Medium Output Power: 
+13.5 dBm (Typ) 
ve ; CASE GROUND 
UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 523 Series is a high-gain, medium- tures variations. The 523 Series is avail- 
power, two-stage amplifier. Built on a thin- able in either the TO-8 hermetic case or 
film substrate, it will provide consistent connectored TC-1 package. 





performance over a wide range of tempera- 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 





Typical Guaranteed Specifications 


Characteristic 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 











SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
‘ +85°C—— — 
V -55°C—— - —— 

Ce epee ———a 

| | Noise Figure 

| ! - 

| | 2 
RFnt TF 

" | ha 

L enw ae eee oe a= eee awe T = GD GED au C=D cum au a 4 

2 
Frequency, MHz Frequency, MHz 

a 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG Voltage: <2. 5 hice w ee eeGs ein Oe ea he Rey +17 Volts O56 cow ee ee ee TLR bet kes Let he 75/70°C/W 
Continuous RF Input Power ...............-e200- +13 dBm Active Transistor Power Dissipation ............. 90/321 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 7/22°C 
Storage Temperature ..............-55005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,276,000 Hrs. 
“R” Series Burn-In Temperature ..................- +125°C *For further information, see High Reliability section, p. 17—2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae, CA 96035 « Contact your local representative, distributor or field eales office for further information. Listings are in the back of thie Data Book. 
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UTO/UTC 523 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 











e 150 Power Output - Input VSWR . Output VSWR 
Bcd 148 
£3 ¢ 
S om 14.0 
523 
2® H 13.8 
1300400 200. 900 400 500 
Frequency, MHz Frequency, MHz 
Third-Intercept Point Second-Order Intercept Point 
53 
£ 
a 
= 
a 
10 23 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR -——s GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.07 26.02 —34.45 —.55 _ 1.07 42.66 
150.0 1.06 25.88 —52.04 -.09 1.00 1.06 46.44 
200.0 1.02 25.77 —70.50 —.50 1.02 1.07 48.04 
250.0 1.04 . 25.37 —88.59 —.54 .96 1.09 47.67 
300.0 1.06 25.38 —105.00 1.08 .94 1.10 44.60 
350.0 1.10 25.75 —122.59 1.55 1.01 1.09 46.45 
400.0 1.15 25.66 —141.35 83 1.04 1.13 41.06 
450.0 1.20 25.62 —160.00 .24 1.08 1.17 46.12 
500.0 1.29 25.76 - 179.70 —2.00 1.08 1.20 42.76 
550.0 1.42 25.78 161.03 — 1.10 1.25 39.86 
600.0 1.58 25.72 140.28 _ 1.23 1.33 38.52 
650.0 1.91 25.52 116.85 _ 1.31 1.43 42.63 
700.0 2.48 25.14 92.97 _ 1.41 1.51 40.96 





LINEARIZATION RANGE: 100.0 to'500.0 MHz 


SEE EE ae TE PO a RE CO ce NS EIB ET SE BSC OI EE EET EIEN ED Ee DIET LER SS aE IT a SP OT GT I I I EE TE TTT E TE AE CR RTT T TES A 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietinge are in the back of this Data Book. 
3-77 











/n, AVANTEK UTO/UTC 524Series ss 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 500 MHz 
e High Gain: 31.0 dB (Typ) 
e Medium Power Output: 
+17.0 dBm (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 524 Series is a high-power, low-noise 
amplifier. This two-stage RF amplifier is 
built on a thin-film substrate and is compen- 
sated for temperature and bias variations, 
by using resistive feedback and active bias. 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Blocking capacitors couple the RF through 


e IF/RF Amplification 





the amplifier. The 524 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC- 1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 





Guaranteed Specifications 


Typical | 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C © 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


+85°C— — —— 
55°C — - —— 


Noise Figure 





Frequency, MHz Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DG Voltage: 2.execow lien Chea tem aa tenie acne s eee. +17 Volts Oia) shat iwicieees te eaioincad Meese. 105/75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............ 131/410 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature .... 14/31°C 
Storage Temperature .................0.6- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 538,800 Hrs. 
“R” Series Burn-in Temperature ................... +115°C *For further information, see High Reliability section, p. 17—2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. 481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 


3-78 


UTO/UTC 524 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 








Power Output 
@ 14dB Gain 





Compression, dBm 








0 100 200 300 400 500 : | ; 200 300 400 500 
Frequency, MHz . Frequency, MHz - Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
38 
£ £ 
a a 
a) a] 
° a 
a: o: 32 
+23 30 
100 = 200 300 400 500 100 200 300 400 500 . 100 =. 200 300 400 500 
Frequency, MHz j . _ Frequency, MHz ie. hs Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) | 














NUMERICAL READINGS ; : - BIAS = 15.00 VOLTS 
FREQ VSWR GAIN © PHASE PHASE GPDEL | VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
— 100.0 1.25 31.46 —20.38 10 .00 ~ 1.05. 40.57 
150.0 1.34 31.51 —32.57 -  =.23 .66 . 1.04 39.54 
200.0 1.42 31.44 —44.01 19 65 1.04 — 40.12 
250.0 1.48 31.38 —56.01 05 67 1.04 . 40.34 
300.0 1.52 31.38 -67.96 —.03 66 1.03 39.95 
350.0 1.54 © 31.34 -79.78 00 66 1.03 39.95 
400.0 1.53 31.35 —91.84 —.20 66 1.05 39.79 
450.0 1.52 31.39 —103.59 —.09 65 1.08 40.15 
500.0 1.49 31.37 —115.14 21 65 1.11 40.04 
550.0 1.46 31.33 —126.91 _ 67 1.15 40.03 
600.0 1.46 31.27 —139.17 _ .69 1.20 — 40.47 
650.0 1.46 31.23 —151.74 _ 12 1.24 40.26 
700.0 1.53 31.22 —164.94 _ 76 1.30 40.74 — 
750.0 1.66 31.13 —179.01 _ 81 1.34 40.68 
800.0 1.86 31.04 —165.76 _ 86 1.36 40.68 
850.0 2.18 30,81 149.93 —_ 91 1.38 40.41 
900.0 2.58 30.32 133.10 | —_ 94 1.36 39.58 
950.0 3.04 29.59 116.05 _ .90 1.31 39.11 

1000.0 3.48 28.52 100.77 _ 79 1.26 38.54 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 





S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Si2 ee S22 
MHz Mag An dB Ang . dB Ang Mag Ang 
100.00 116 90.4. 81.304 -20.6 41.203 -2.1 035 -11.8 
200.00 . .179 67.3 . 31.292 | —43.6 —39.699 4.1 .040 —55.7 
300.00 ' 209 47.6 : 31.204 | 67.40 —39.988 -14.8 031. —109.3 
400.00. .209 25.9 31.400 —91.4 —40.334 —25.1. .042 168.3 
500.00 .186 -2.9 31.539 —115.2 —40.886 —29.3 .091 128.7 
600.00 166 —47.8 31.555 —140.4 —41.566 —33.0 .146 107.4 
700.00 193 —108.2 31.508 —168.0 —42.063 —37.1 .190 87.6 
800.00 . .296 —163.8 31.091 160.4 —41.981 -—87.6 .203 65.3 
900.00 .423 149.7 29.882 - 127.5 —40.913 —38.9 Ra Wy a ome 46.8 

1000. 515 112.6 27.794 98.0 —39.580 —50.7 129 . 42.4 


SE a TET Ow PT 8S SS ECR 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK wide bit 
Thin-Film Cascadable Amplifier 
10 to 500 MHz | 
FEATURES APPLICATIONS 


e Frequency Aanide: 10 to 500 MHz 
e High Gain: 28.0 dB (Typ) 
e High Power Output: 
+21.0 dBm (Typ) | 
e Temperature Compensated 


DESCRIPTION 


The 526 Series is a high-power, low-noise 
amplifier. This two-stage RF amplifier is 
built on a thin-film substrate and is compen- 
sated for temperature and bias variations 
by using resistive feedback and active bias. 


e IF/RF Amplification 





Blocking capacitors couple the RF through 
the amplifier. The 526 Series is available in 
either the TO-8 hermetic case or connec- 
tored TC- 1 package. 





| UTC—Te-1, p. 16-42. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 





Input VSWR (Max.) 
Output VSWR (Max.) 


DC Current 





Symbol Characteristi I 


Power Output @ +1 dB en (Min.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 



















Guaranteed Specifications 
Te = 0° to 50°C Te = —55° to +85°C 


Typical 





TYPICAL PERFORMANCE OVER TEMPERATURE 














SCHEMATIC (@ +15 VDC unless otherwise noted) 
“ KEY: +25°C 
V 

o-oo ———— we — 85°C —— — — 

| | ca | 

| | no ae Noise Figure 

| | 3 

| | oe 

- 1. : 

RFww | : | RFour 2 3. 

iegeee ee Pease yaaa 2 

- rt) 200 400 600 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ............... uae Pe ueea eae sea +17 Volts Ose. hari Ooo ek dees eee ae eee ees Lee 105/87°C/W 
Continuous RF Input Power ................0.06: +13 dBm Active Transistor Power Dissipation ............. 70/303 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 7.4/26.4°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 538,800 Hrs. 
“R” Series Burn-In Temperature ................... +125°C 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035: . Contact your local representative, distributor or field eales office for further Information. Lietings are In the back of thie Data Book. 
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UTO/UTC 526 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
ie 
Ege 
[<4 
S23 : ; 
ger 
8 
0 200 400 600 
Frequency, MHz Frequency, MHz _ Frequency, MHz 
Third-Order Intercept Point amecene Order Intercept Point Seretic-mermonic Intercept Point 
7 
£ E 
: 
e a 
Frequency,MHz . . Frequency, MHz | Frequency, MHz _ 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 

FREQ VSWR GAIN _ PHASE PHASE GPDEL _ VSWR ISOL 

MHz IN dB DEG DEV “ns - OUT. dB . 
1.0 5.25 17.9 141.6 ' 2.39 34.2 
2.0 (+ 277 24.3 82.0 1.70 32.7 
3.0 2.23 - 26.0 — . 58.4 : 160. 33.3 
5.0 1.78 27.3 . 37.0 | — 1.41 34.2 
10.0 1.50 28.0 haw 17.7 12.86 3.42 1.25 34.9 
20.0 1.41 28.3 5.5 3.39 3.42 1.15 35.2 
30.0 1.38 28.3 —4 30 1.66 1.13 35.2 
50.0 1.35 © 28.3 8.2 —1.76 99 1.13 35.5 
100.0 1.33 28.4 -22.8 —2.14 ate 1,15 35.4 
150.0 1.33, 28.4 36.1 -1.17 72 1.17 35.4 
200.0 1.30 28.4 49.4 —.31 75 1.17 35.2 
250.0 1.27 28.4 -—63.0 37 76 1.20 35.2 
300.0 1.22 28.4 -76.8 71 78 1.20 35.0 
350.0 1.17 28.3 -90.9 78 76 1.20 34.9 
400.0 1.13 28.1 —105.4 50 8 1.17 34.5 
450.0 1.06 27.8 —120.1 —.08 83 1.15 34.3 
500.0 1.06 27.5 —135.1 -.91 85 1:11 34.1 
600.0 1.27 | 26.2 —164.5 1.15 33.5 
800.0 1.74 22.6 145.0 1.41 32.9 
1000.0 2.28 18.5 104.8 1.63 32.9 
1500.0 4.26. 11.8 28.9 1.78 33.7 
2500.0 7.70°— —1.1 -88.1 5.25 33.0 


LINEARIZATION RANGE: 10.0 to 500.0 MHz 


S-PARAMETERS BIAS = 15.00 VOLTS 








nnn nner ener eee ree reece errr SSeS SSS SSS SSS SS 
FREQ Su Sa S12 S22 
MHz Mag Ang dB Ang dB __Ang Mag Ang 
1.0 .68 —128.2 17.9 141.6 —34.2 80.8 i 41 - 162.13 
2.0 47 -171.2 24.3 . 82.0 -32.7 27.8 .26 24.98 
3.0 38 172.2 26.0 58.4 -33.3 12.5 23 —17.93 
5.0 28 160.3 27.3 37.0 34.2 3.6 17 —54.70 
10.0 20 156.5 28.0 17.7 -34.9 —7 11 —94.20 
20.0 17 158.5 28.3 5.5 —35.2 —1.2 .07 —131.64 
30.0 16 158.6 28.3 —4 —35.2 —1.7 .06 —154.12 
50.0 15 156.5 28.3 8.2 35.5 —1.0 .06 178.10 
100.0 14 146.6 28.4 -22.8 —35.4 —2.1 .07 139.28 
150.0 14 136.4 28.4 36.1 35.4 —3.0 .08 114.67 
200.0 13 125.0 28.4 49.4 —35.2 -2.9 .08 94.76 
250.0 12 114.2 _ 28.4 -63.0 —35.2 4.3 .09 75.95 
300.0 10 ©. ..102.7 28.4. -76.8 —35.0 4.6 .09 56.29 
350.0 .08 - 90.8 28.3 . -90.9 34.9 -6.0 .09 - 35.64 
400.0 . .06 80.2 28.1 —105.4 34.5 —7.2 08 . (14.62 
450.0 .03 81.2 27.8 —120.1 34.3 —8.7 .07 -9.18 
500.0 03 170.0 27.5 —135.1 —34.1 —10.4 .05 44.25 
600.0 12 -176.2 26.2 —164.5 —33.5 —16.5 .07 —137.31 
800.0 27 155.2 8s 22.6 145.0 32.9 —28.6 17 159.70 
1000.0 39 125.1 - 18.5 104.8 — -32.9 —41.6 24 118.14 
1500.0: .62 of 5.5 11.8 28.9 83.7 -75.0 28 97.05 
2000.0 73 43.2 ae 4.3 —36.7 —34.8 82.8 55 ' 63.13 
2500.0 777 20.8 —1.1 88.1 —33.0 —105.7 .68 40.22 
—e.erererrr $$$ 









Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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, AVANTEK UTO/UTC 533 Series 
Thin-Film Cascadable Amplifier 
5 to 500 MHz 

FEATURES “APPLICATIONS 


e Frequency Range: 5 to 500 MHz e IF/RF Amplification 


e Medium Power Output: 





+17.0 dBm (Typ) _ 
e Medium Gain: 17.0 dB (Typ) 
e Temperature Compensated : a V+" "GABE GROUND 
. - a UTO—TO-8T, p. 16-48 
DESCRIPTION 


capacitors couple RF through the amplifier. 
The 533 Series is available in either the 
TO-8 hermetic case or connectored TC-1 
package. 


The 533 Series is a single-stage bipolar RF _ 
amplifier built on a thin-film substrate. 
Resistive feedback and active bias 
compensate for temperature and voltage 
variations. A set of internal blocking 





_ -UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 




















‘ ; ' Guaranteed Specifications 
Characteristic Typical P 
Te = 25°C Te = 0° to 50°C Te = —55° to. +85°C 






Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min. ) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
{@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 





100 200 300 400 500 


Frequency, MHz Frequency, MHz 


MAXIMUM RATINGS 








THERMAL CHARACTERISTICS* 
DC Voltage ..........-. cece eee ek ene iukeba st way aie +17 Volts Oia eine oi ook atace oad dcp eet Se wie eh 75°C/W 
Continuous RF Input Power .................000- +13 dBm . Active Transistor Power Dissipation ............... 475 mW 
Operating Case Temperature .............. —55°C to+115°C —_ Junction Temperature Above Case Temperature ....... 36°C 
Storage Temperature ................5005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 693,000 Hrs. 
“R” Series Burn-In Temperature ................... +115°C *For further information, see High Reliability section, p. 17-2. 








WEIGHT: (typical) UTO—2.1 grams; UTC—21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Miptae, CA95035  . Contact your local representative, dietributor or fleld sales office for further Information. Listings are In the back of this Data Book. 





UTO/UTC 533 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
E 1 2.0 2.0 
zs* 
6 § 17 
; : ; 6 
pat an 
Ee 
& 15 
0 100 200 300 400 500 ) 
Frequency, MHz Frequency, MHz . Frequency, MHz 
Third-Order Intercept Point + Second-Order Intercept Point Second-Harmonic Intercept Point 
70 
65 
E 
é : pe OF 4 
co aS x 55 
a a =e ee 
50 
45 
0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











S-PARAMETERS | . BIAS = 15.00 VOLTS 
FREQ S14 Sa — Siz Sz 
MHz Ma Ang dB An dB —s—sOAn ; Ma Ang 
100.00 117 —169.9 ' 16.959 155.6 —22.427 —13.3 .219 ~ 160.5 
150.00 .119 —167.0_. 16.931  =143.1 —22.254 —18.4 .209 ~ 150.8 
200.00 121. | —163.8 16.899 129.9 —22.473 —24.5 .204 142.6 
250.00 = - 130 - =159.2 16.971 . 117.0 . —22.458 —30.7 194 135.4 
300.00 145 —158.1 17.069 104.3 —22.181 -37.0 185 128.5 
350.00 163 —163.3 17.174 91.3 —22.501 44.6 | 179 124.4 
400.00 -180 -173.6 17.320 77.9 —22.585 —53.4 174 121.6 
450.00 .187 168.5 17.498 63.5 —22.464 —61.7 176 120.9 
500.00 .199 139.1 17.658 47.2 _ 22.640 —70.2 , 190 120.2 
550.00 .230 97.9 17.838 29.0 22.925 -79.5 215 117.4 
600.00 318 50.2 ' 17.676 7.2 —23.363 -91.6 .248 110.2 
650.00 474 8.8 16.886 -17.0 —24.183 —103.1 .269 99.0 
700.00 .629 —24.8 15.238 —40.4 -25.508 111.3 271 87.1 
750.00 737 —51.3 13.019 —59.7 —27.101 —118.1 .256 775 
800.00 809 71.3 10.584 —75.0 —28.227 —122.9 .236 71.8 
850.00 851 86.2 8.223 . 87.7 —29.293 -125.8 . .222 68.2 | 
900.00 874 -98.3 5.956 -97.1 —30.027 —129.6 218 65.9 
950.00 892 -108.0 3.837 —104.7 —30.773 —132.1 7 1215 ~ 64.0 
1000.00 .907 —115.9 1.928 —111.0 31.479 -135.5 216 — 61.8 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of this Data Book. 
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Om» a ae UTO/UTC/PPA 543 Series 
QAVANTEK _— Thin-Film Cascadable Amplifier 


10 to 500 MHz —— 





FEATURES | ~ APPLICATIONS 





e Frequency Range: 10 to 500 MHz e System Front Ends 

e High Dynamic Range e IF/RF Amplification 

e Low Noise Figure: 2.5 dB e Surface Mount Assembly 

e Medium Output Power: om eas ROUND 
48.0 dBm (Typ) - _ UTO—TO-8T, p,16-48 


e Temperature Compensated 
e Surface Mount Option 





DESCRIPTION 

The 543 Series is a thin-film RF bipolar amplifier. The 543 Series amplifiers are 
amplifier using lossless feedback for opti- available in three packages: the surface 
mum noise figure and high dynamic range, © mount PlanarPak PP-38 (.3785 in. x .375 in.) 
and active bias to compensate for tempera- case, the TO-8 hermetic case and the con- 
ture and voltage variations. Internal block- nectorized TC-1 case. 


ing capacitors couple the RF through the 


| PPA—PP-38, p.16-35 
ELECTRICAL SP ECIFICATIONS' (Measured in a 50-ohm system. @ +15 VDC nominal unless otherwise noted) 





Bra ecceasito Typical Guaranteed Specifications 
coe Tae 260 
Frequency Range - - | 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.)? 

Power Output @ +1 dB Compression (Min.) 

Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

DC Current 


NOTES: 1. Both RF input and RF output pine are at DC ground—no blocking capacitor. 
2. PPA, Noise Figure = 2.7 dB from 0° - 50°C and 3.2 from 55° to +85°C . 


TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 








485°C ——— 55°C 


Noise Figure 


Noise Figure, dB 





| “0 100 200 300 400 500 
Frequency, MHz Frequency, MHz 











MAXIMUM RATINGS THERMAL CHARACTERISTICS“ 

DC Voltage ...... 0... cece eee ee eee eens +17 Volts Oiet ib irs So Face Se Deb ew ee ee eee Oe Sia es to 105°C/W 
Continuous RF Input Power .............-.-+-+5- +13 dBm Active Transistor Power Dissipation ............... 176 mW 
Operating Case Temperature .............- —55°C to +125°C Junction Temperature Above Case Temperature ....... 19°C 
Storage Temperature ............-..--005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,682,000 Hrs. 
“R” Series Burn-in Temperature ...........-.05-06: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO—2.1 grams; UTC — 21.5 grams 


~ Avantek, Inc. » 481 Cottonwood Drive, Milpitas,GA 95035 . Contact your local representative, dietributor or field ealee office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 543 Series 


Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR 
= 9 2.0 
BeS 1.75 
ee° E a. 
pei, . 
ao 1.25 
geF 
8 , 1.0 
0 100 200 300 400 500 100 = 200 = 300 400 500 
Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point a 
38 
£ E £ 
S 
« a of" 
2 = = 
30 
0 100 = 200 300 400 500 0 100 200 300 400 500 0 100 200° 300 400 500 
Frequency,MHz _ Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) : 
NUMERICAL READINGS BIAS = 15.00 VOLTS 














FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns — OUT dB 
100.0 1.06 | 10.81 167.92 1.37 .00 1.15 16.41 
150.0 | 1.470 | 10.70 159.48 .66 46° 1.21 16.15 
200.0 1160 10.69 151.41 82 44 1.27 F 16.26 
250.0 1.22 10.64 143.51 15 44 1.33 . 16.45 
300.0 1.25 10.64 135.73 .10 .43 1.39 16.56 
350.0 1.29 10.64 128.09 .20 .42 1.42 16.47 
400.0 1.31 10.62 120.64 .48 41 1.45 16.47 
450.0 — 1.32 10.61 113.38 94 41 1.46 | - 16.45 
500.0 1.32 10.58 105.83 1.12 42 1.45 16.45 
600.0 1.28 10.50 90.55 1.31 .43 1.38 16.38 
700.0 1.23 10.29 74.82 1.03 47 1.25 16.30 
800.0 1.22 10.04 57.48 —.83 .46 1.12 16.23 
900.0 1.33 9.54 40.71 —2.14 47 1.20 16.24 
1000.0 1.51 8.91 24.20 -3.19 .45 1.46 . 16.38 
1100.0 1.76 8.07 - 8,33 —3.59 g) 4 .42 1.80 16.71 
1200.0 2.01 7.15 -—6.40 2.87 “39 2.20 17.09 
1300.0 2.26. 6.20 -—19.73 - 72 35 2.59 17.60 
EE eee SR rt enreteenereereniesireeeecen 
S-PARAMETERS eee. sc BIAS = 15.00 VOLTS 
ane _E——E—eeeee LL 
FREQ Si Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 . 028 140.0 10.745 | 166.8... —16.327 169.3 .066 127.9 
150.00 .052 99.1 10.702 158.7 —16.326 160.9 .091 103.5 
200.00 7 075 ~° 85.1 es 10.607 1504  . 16.398 154.0 .119 86.8 
250.00 | .098 73.2 10.577 142.2 —16.462 147.3 141 77.3 
300.00 .116 — 68.0 10.562 1343 | —16.635 140.4 "157 67.2 
350.00 128 616 10.579 126.5 —16.542 134.0 171 59.8 
400.00 . . 133 _ §5.3 10.584 | 118.9 -16.381 127.6 .179 52.0 
450.00 .135 49.6 . 10.596 111.4 —16.481 122.1 .180 45.2 
500.00 = 133 46.2 10.547 103.5 —16.410 115.8 .179 38.3 
550.00 . 126 44.6 10.553 95.9 —16.430 109.7 166 © 32.2 
600.00 118 | 43.7 = 10.506 87.9 —16.397 103.5 151 27:2 
700.00 097 © 53.8 * 40.317 — 71.7 -—16.316 91.5 .102 23.0 
800.00 097 °° 78.2 10.040 53.9 —16.298 78.3 .052 87.1 
900.00 .147 ~ 93.7 — 9.561 36.7  -16.346 65.2 .100 411.9 
1000.00 207 -° 93.7 — 8.920 19.7 —16.525 53.0 — *.198 113.2 
1100.00 .278 86.8 8.092 — 3.4 —16.737 39.8 .286 104.1 
1200.00 © 328. 76.7 7.211 -11.7 -17.171 27.7 371 94.5 


1300.00 378 70.0 6.278 -25.3 -17517 16.1 «487, 8K 





Avantek, inc. . 481 Cottonwood Drive, Milpitas,.CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 






FEATURES 


Frequency Range: 10:to 500 MHz 
High Dynamic Range 

Low Noise Figure: 2.5 dB (Typ) 
Medium Power Output: 

+13.0 dBm (Typ) 

Temperature Compensated 
Surface Mount Option 


DESCRIPTION 


The 544 Series is a thin-film RF bipolar 
amplifier using lossless feedback for 
optimum noise figure and high dynamic 
range, and active bias to compensate for 
temperature and voltage variations. Inter- 
nal blocking capacitors couple the RF 





Characteristic 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


APPLICATIONS 


e System Front Ends 
e IF/RF Amplification 
e Surface Mount Assembly 


through the amplifier. The 544 Series am- 
plifiers are available in three packages: the 
surface mount PlanarPak PP-38 (.375 in. x 

_ 875 in.) case, the TO-8 hermetic case and. 
the connectorized TC-1 case. 


UTO/UTC/PPA 544 Series 
Thin-Film Cascadable Amplifier 
10 to 500 MHz 





UTO—TO-8T, p.16-48 





PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS’ (Measured in a 50-ohm system e +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Typical 
Te = 25°C Te =O°to 50°C. Te = —55° to +85°C 


NOTE: 1. Both RF input and RF output pine are at DC ground—no blocking capacitor. 
TYPICAL PERFORMANCE OVER TEMPERATURE 




















SCHEMATIC. (@ +15 VDC unless otherwise noted) a 
- KEY: +25°C a, : 
&5°C=——— 
-55°C——-—— oe 
~ Gain : 
fee) 
wo 
¢ 
mb 
3 
| 300 400 500 
Frequency, MHz _ Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS" 
DC Voltage ..........---- ees eee ere +17 Volts Bice need be ee arene ean cactus -105°C/W 
Continuous RF Input Power ............-.-+eeee- +13 dBm Active Transistor Power Dissipation ee ee eee 256 mW 
Operating Case Temperature .............. —§5°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature ...........-.-0+se0e- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,137,000 Hrs. 
“R” Series Burn-in Temperature........... Soke lanes +125°C 


WEIGHT: (typical) PPA— 


Avantek, Inc. 





0.5 grams; UTO— 2.1 grams; UTC— 21.5 grams 
. 481 Cottonwood Drive, Milpitas, Ci 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in. the back of this Data Book. 


*For further information, see High Reliability section, p. NO TAG. 


UTO/UTC/PPA 544 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
ig? 
F385: 
523 
FoF 

S . 7 
0 100 200 300 400 500 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





- Second-Order Intercept Point Second-Harmonic Intercept Point 
60 
55 
& & & 60 

a =] a) sc 

o a a 6 
ro a: = 40 
35 
22 30 

) 100 200 300 400 500 0 100 200 300 400 500 

Frequency, MHz : Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS — BIAS = 15.00 VOLTS 
FREQ _ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.10 11.12 167.20 04 00 1.18 15.90 
150.0 1.12 11.02 158.40 —.61 .48 1.22 16.04 
200.0 1.14 10.99 149.73 —1.14 47 1.27 16.23 
250.0 1.17 10.93 141.47 1.26 46 1.32 16.26 
300.0 1.19 10.90 133.27 —1.32 45 1.37 16.31 
350.0 1.20 10.87 125.36 —1.10 .43 1.41 16.35 
400.0 1.21 10.84 117.71 —.62 42 1.44 16.31 
450.0 1.20 10.80 110.24 .04 42 1.46 16.34 
500.0 1.19 10.74 102.57 51 42 1.47 16.39 
600.0 1.16 10.62 87.22 . 1.43 .43 1.46 16.38 
700.0 1.13 10.43 71.50 2.00 44 1.42 16.34 
800.0 1.18 10.28 55.07 1.85 .49 1.39 16.35 
900.0 1.31 9.90 37.33 38 .48 1.40 16.34 

1000.0 1.50 9.48 20.34 —32 .47 1.50 16.43 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 














S-PARAMETERS BIAS = 15.00 VOLTS 
Ne 
FREQ Sa Sa Si2 S22 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .048 159.9 11.112 166.3 | —16.053 169.6 .082 143.7 
150.00 .053 124.4 11.047 157.5 —16.251 161.5 .097 121.4 
200.00 064 100.5 10.930 148.7 —16.193 163.2 119 104.8 
250.00 .078 79.2 - 10.879 140.1 —16.290 147.2 136 93.9 
300.00 .087 65.7 10.850 131.8 —16.454 139.9 151 84.7 
350.00 .092 53.7 10.843 123.7 —16.448 133.8 .166 77.6 
400.00 .090 40.2 10.815 115.8 —16.342 127.1 176 71.3 
450.00 .089 24.2 10.799 - 108.1 —16.299 121.3 .182 65.9 
500.00 .084 11.3 10.726 100.1 —16.311 115.3 185 60.7 
600.00 .066 —26.9 10.634 84.4 —16.394 103.4 .183 55.4 
700.00 .063 —82.5 10.462 68.1 —16.372 91.5 172 54.5 
800.00 .096 —136.7 10.254 51.4 —16.351 79.1 .166 59.7 
900.00 152 -171.1 9.915 33.1 —16.413 66.8 177 68.4 
1000.00 214 167.5 9.489 15.7 —16.533 55.0 .206 76.2 
1100.00 .169 147.5 8.913 -1.8 —16.714 41.9 .253 77.0 
1200.00 312 132.1 8.318 —18.7 —16.960 — «29.8 .300 75.4 
1300.00 346 118.1 7.581 —34.8 —17.323 17.3 345 71.6 
1400.00 .360 106.8 6.796 —50.8 —17.746 6.1 382 67.0 
1500.00 370 96.9 6.015 —66.7 —18.275 -5.8 416 62.9 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 545 Series 
QAVANTEK Thin-Film Cascadable Amplifier 











10 to 500 MHz 

FEATURES APPLICATIONS 
e Frequency Range: 10 to 500 MHz e IF/RF Amplification 
e High Dynamic Range 
e High Output Power: 

+19.0 dBm (Typ) 
e Medium Gain: 10.5 dB (Typ) ve CARE GROUND 
e Temperature Compensated | UTO—TO-8T, p. 16-48 
DESCRIPTION 
The 545 Series is a thin-film RF bipolar nal blocking capacitors couple the RF 
amplifier using lossless feedback for through the amplifier. The 545 Series 
optimum noise figure and high dynamic amplifiers are available in either the TO-8 
range, and active bias to compensate for hermetic case or connectored TC-1 
temperature and voltage variations. Inter- package. UNC Tol, P1642 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 














Typical Guaranteed Specifications 


Characteristic : 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 




























NOTE: 1. Both RF input and RF output pins are at DC ground—no blocking capacitor. 


TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


a 








KEY: +25°C 






Noise Figure 


Frequency, MHz Frequency, MHz — 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
eS 
DC Voltage ........ cece eee eee tee eee eens +17 Volts Cie! wine kh es ahs Seat as ee ee eee 75°C/W 
Continuous RF Input Power ............-.2-+-es +413dBm _ Active Transistor Power .......-.. 0 ee eee eeeaes 720 mW 
Operating Case Temperature ............-- —55°C to +100°C Junction Temperature Above Case Temperature ....... 54°C 
Storage Temperature ...........-----e005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,103,000 Hrs. 
“R” Series Burn-In Temperature .............-5-55: +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field ealee office for further information. Listings are In the back of thie Data Book. 
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UTO/UTC 545 Series 


Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 





0 100 200 300 400 500 ; 200 
F 


Frequency, MHz requency, MHz | Frequency, MHz 


Third-Order Intercept Point Second-Harmonic Intercept Point 





E £ 
S 7” 
f = a 
30 40 
0 100 200 300 400 500 4 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL _ VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.18 10.43 166.31 —5.59 .00 1.26 20.34 
150.0 1.17 10.62 158.10 —4.40 46 1.32 20.45 
200.0 1.16 10.63 149.90 —3.21 .43 1.39 20.42 
250.0 1.13 10.71 142.56 —1.15 42 1.46 20.37 
300.0 1.10 10.85 134.67 34 44 1.53 20.34 
350.0 1.06 10.91 126.57 1.64 .42 1.60 20.29 
400.0 1.02 11.06 119.49 3.96 44 1.65 20.17 
450.0 1.07 11.19 110.59 4.45 .50 1.68 20.03 
500.0 1.16 11.30 101.37 4.62 52 1.70 19.88 
550.0 1.27 11.42 91.92 4.57 55 1.68 19.75 
600.0 1.42 11.51 81.70 3.75 58 1.62 19.66 
650.0 1.62 11.49 . 71.07 2.51 59 1.53 19.64 
700.0 1.85 11.43 | 60.46 1.30 59. 1.44 19.68 
750.0 2.15 11.25 49.77 01 .59 1.31 19.78 
800.0 2.53 10.98 39.13 —1.23 59 1.17 19.94 
850.0 2.96 10.58 28.51 —2.46 57 1.06 20.19 
900.0 3.42 10.10 18.60 —2.98 54 1.08 20.50 
950.0 3.99 9.55 9.04 —3.15 52 1.22 20.83 


1000.0 4.56 8.94 . -.20 . —3.00 00 1.36 21.22 


LINEARIZATION RANGE: 100.0 to 500.0 MHz 











S-PARAMETERS BIAS = 15.00 VOLTS 
eee 
FREQ Si ) Sa S12 Sz 

MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .081 3.3 10.617 167.5 —20.222 168.9 .120 30.5 
200.00 .070 8.5 10.692 155.3 —20.441 160.8 .168 37.0 
300.00 .046 10.2 10.888 . 142.2 —20.313 150.4 214 34.3 
400.00 .004 99.7 11.229 128.7 —20.128 140.0 .246 27.3 
500.00 .072 175.8 11.519 114.4 . —19.883 130.0 .254 17.4 
600.00 173 169.9 11.655 98.3 —19.765 118.7 .233 5.2 
700.00 .300 160.9 11.544 80.4 —19.810 106.1 .170 -7.0 
800.00 .433 149.9 11.027 62.4 —20.111 93.5 075 —-11.5 
900.00 546 138.8 10.067 44.5 —20.668 81.3 .054 106.1 
1000.00 .633 129.5 8.811 28.4 —21.540 70.0 .162 111.1 


Avantek, Inc. . 481 Cottonwocd Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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D AVANTEK UTO/UTC 546 Series _ 
Thin-Film Cascadable Amplifier 
20t0500MHz | 
FEATURES APPLICATIONS GROUND 


e Frequency Range: 20 to 500 MHz 
e High Output Power: 
+23.5 dBm (Typ) 
e High Dynamic Range 
¢ Temperature Compensated 


DESCRIPTION 
The 546 Series is a thin-film RF bipolar 


amplifier using lossless feedback for 


optimum noise figure and high dynamic 
range. Resistive feedback and active bias 
compensate for temperature and voltage 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


couple the RF through the amplifier. The 


e Final Stage RF/IF Amplifier 
e Mixer Driver 





UTO—TO-8T, p. 16-48 
variations. Internal blocking capacitors 
546 Series amplifiers are available in either 


the TO-8 hermetic case or connectored 
TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured ina 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





NOTE: 1. RF input and output connected—no blocking capacitors. 


SCHEMATIC 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C —— — 
-55°C — - — 


Noise Figure 


Noise Figure, dB 





C 100 200 300 400 500 
Frequency, MHz 


Frequency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voliage: ssi et ata b otew aera Ree ede +17 Volts Bie dude Ga nk Seed ee ea te Stee wee eae RG ee 55°C/W 
Continuous RF Input Power ..................0-- +13 dBm Active Transistor Power Dissipation edie Seates Rte ae 840 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 46°C 
Storage Temperature ...............0000e- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90C)........... 366,400 Hrs. 
“R” Series Burn-in Temperature ................... +100°C 


*For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or fleld salee office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 546 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


Input VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





Frequency, MHz ' Frequency, MHz 


Third-Order Intercept Point ss Second-Order Intercept Point 


IP,, dBm 





Frequency, MHz Frequency, MHz | _ Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.70 10.80 153.07 —.41 00 1.48 20.21 
150.0 1.69 10.75 138.16 —.34 83 1.56 20.25 
200.0 1.72 10.75 123.16 —.39 81 1.64 20.14 
250.0 1.72 10.77 108.84 26 80 1.71 19.93 
300.0 1.73 10.78 94.21 60 82 1.77 19.71 
350.0 1.71 10.74 79.48 84 82 1.82 19.42 
400.0 1.70 10.70 64.55 88 85 1.82 19.26 
450.0 1.70 10.59 48.75 05 90 1.79 19.06 
500.0 1.74 10.46 32.23 —1.49 95 1.77 18.89 
550.0 1.86 10.20 14.70 — 1.00 1.72 18.76 
600.0 2.10 9.81 —3.69 — 1.05 1.63 18.85 
650.0 2.51 9.26 —22.99 — 1.09 1.52 19.01 
700.0 3.15 8.43 —42.99 — 1.09 1.38 19.51 
750.0 4.09 7.38 -62.09 _— 1.07 1.19 20.14 
800.0 5.46 5.99 —81.67 _— 1.05 1.12 21.13 
850.0 7.35 4.30 —100.03 — 99 1.31 22.42 
900.0 9.75 2.35 —117.21 — 95 1.62 24.04 
950.0 12.78 25 —134.39 — 86 2.00 25.66 
1000.0 16.33 —1.94 —148.23 _ 73 2.44 27.55 


LINEARIZATION RANGE: 100.0 to 500.0 MHz. 














S-PARAMETERS . BIAS = 15.00 VOLTS 

FREQ $44 - Sa Si2 Sx 

MHz — Mag Ang dB . Ang dB Ang Mag Ang 
100.00 .261 -170.5 _ 10.828 — 163.5 —19.567 154.8 .166 —174.6 
200.00 .250 —167.7 10.794 124.1 —19.406 123.1 212 160.8 
300.00 241 -161.0 10.804 95.3 —19.034 93.6 .254 125.0 
400.00 .239 —148.7 10.665 65.6 —18.778 64.6 .282 82.0 
500.00 .278 -132.3 ~ 10.810 34.1 —18.614 34.4 .298 32.3 
600.00 — 378 122.4 oe 9.543 5 —18.744 2.5 299 —21.0 
700.00 524 —122.3. . 8.190 -37.8 —19.444 —31.8 242 -73.6 
800.00 .684 -129.3 5.958 —75.1 —20.911 —66.0 086 -131.5 
900.00 811 -139.5 . 2.546 —110.5 | —23.611 —97.7 .146 80.6 


1000.00 889 -149.2 1.652  -142.0. . - 26.836 -124.7 - .855 -9.0 


. Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field sales. office for further information. Listings are in the back of this Data Book. 
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| : ' UTO/UTC 547 
QAVANTEK oo | — ‘THin-Film Cascadable Amplifier 


10 to 500 MHz 





FEATURES APPLICATIONS 





© Frequency Range: 10 to500 MHz ~—e_IF/RF Amplification 
e High Dynamic Range e System Front End 
e Low Noise: 2.8 db (Typ) 
e High Output Power: | , } 
+19.0 dBm (Typ) - Ms CASE GROUND 
e Medium Gain: 12.5 dB (Typ) . UTO—TO-8T, p. 16-48 
e Temperature Compensated 7 
DESCRIPTION ; . 
The 547 Series is a thin-film RF bipolar nal blocking capacitors couple the RF 
amplifier using lossless feedback for through the amplifier. The 547 Series 
optimum noise figure and high dynamic amplifiers are available in either the TO-8 
range, and active bias: to compensate for hermetic case or connectored TC-1 
temperature and voltage variations. Inter- package. 
ELECTRICAL S a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


PECIFICATIONS (Measured in 





















[sym | enmite | i [ “recor te ooo 
Frequency Range . 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current . 







TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise noted) 
KEY: +25°C 





Noise Figure 
co 
a =] 
: 1 
& i 
S 3 3. 
2 
Frequency, MHz . | Frequency, MHz 
MAXIMUM RATINGS -. THERMAL CHARACTERISTICS* 
a csi cc en ee ra i ALE DIE SENG IEA SEAS AEE re ee 
DC Voltage .... 0... cece eee eee eee ee teenies +15 Volts | Oje. hei hese paws Raa a Oe Sate ae 105/105°C/W 
Continuous RF Input Power .............-.--.05- +13 dBm Active Transistor Power .........00eeeeeees 255/255 mW 
Operating Case Temperature ............-. —55°C to +125°C Junction Temperature Above Case Temperature .... 27/27°C 
Storage Temperature ...........--.-.eeeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aup @ 90°C) ......... 1,103,000 Hrs. 


“R” Series Burn-in Temperature ...............-56- +125°C 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc.» 481-Cottonwood Drive, Milpitas, CA 95035  . Contact-your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 547 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 

















Power Output Input VSWR Output VSWR 
68 
Bg 
& ox oc 
Sans = = 
5D 4 g 
“10 200 == 400——«<C«*«i 0 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
70 70 
g g 60 Eg 60 
o S at’ 
& = w = 40 
| 30 30 
10 200 400 600 10 200 400 600 10 200 400 600 
. Frequency, MHz PaeTey Soe - Frequency, MHz Frequency, MHz... . 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) | 
NUMERICAL READINGS fees ’ . BIAS = 15.00 VOLTS 
FREQ ~ ” VSWR GAIN PHASE PHASE GPDEL VSWR -ISOL 
MHz IN dB DEG DEV ns OUT dB 
1.0 4.26 1.2 —85.6 2.92 16.1 
5.0 1.63. 12.4 —154.6 fs i 1.35 25.5 
10.0 1.33 12.7 -168.2 8.94 2.29. 1.20 22.6 
20.0 1.22 12.8 —176.5 2.60 2.29 1.15 21.9 
50.0 1.20 -12.8 173.9 —1.10 67 . 1.15 21.7 
100.0 . 1.20 12.8 164.0 —1.54 50 1.15 21.7 
150.0 1.20 12.8 155.0 -1.02 .49 1.17 21.8 
200.0 1.20 12.8 146.1 —.39 49 1.22 -21.8 
250.0 1.20 12.9 137.2 19 49 1.25 21.9 
300.0 1.22 12.9 128.2 .66 .50 1.27 21.9 
350.0 1.25 13.0 118.9 14 52 1.30, 21.9 
400.0 © 1.30 13.1 109.4 .48 .54 1.30 22.0 
450.0 1.35 13.1 99.5 —.07 56 1.30 22.0 
500.0 1.41 13.2 89.3 —1.00 59 1.30 22.1 
550.0 1.47 13.1 78.8 1.27 22.1 
600.0 1.53 — 13.1 67.8 1.27 22.2 
650.0 1.56 » 12.9 56.5 1.33 22.3 
700.0 1.63 12.7 45.2 1.38 22.5 
750.0 1.70 12.3 34.0 1.47 22.8 © 
800.0 1.82 11.9 22.9 1.56 23.2 
850.0 1.90 11.4 12.3 1.63 . 23.6 
900.0 1.99 10.9 2.0 1.70 24.0 
950.0 2.03 10.3 -8.1 1.78 24.6 . 
1000.0 2.08 9.7 -17.9 1.90 25.2 
1500.0 2.23 3.3 —109.3 3.55 22.9 
2000.0 1.82 -7.2 -171.0 2.03 15.9 
2500.0 2.51» —11.7, ; 137.0 1.67 17.3 
5.06 1.38 20.0 


3000.0 -17.3 . 74.0 . | ; 20. 
LINEARIZATION RANGE: 10.0 to 500.0 MHz - . 7 7 : : a 
S-PARAMETERS _ BIAS = 15.00 VOLTS 

FREQ S Sa | Sie Sx 








MHz Ma An dB Ang dB Ang Ma __An 
1.0 .62 —1.6 1.2 —85.6 —16.1 -172.8 .49 —149.90 
5.0 24 -87.5 12.4 —154.6 —25.5 —155.5 15 —44.62 
10.0 °~ 14 —111.0 12.7 —168.2 —22.6 —166.9 09 —98.44 
20.0 10 —136:9 12.8 —176.5 —21.9 —175.8 07 —140.34 
50.0 .09 —166.6 12.8 173.9 —21.7 174.3 07 174.87 
100.0 .09 174.5 12.8 — 164.0 —21.7 163.9 07 140.75 
150.0 .09 162.0 12.8 155.0 —21.8 154.6 08 117.85 
200.0 .09 149.4 12.8 146.1 —21.8 145.6 10 97.79 
250.0 .09 138.2 12.9 137.2 —21.9 136.7 11 79.23 
300.0 10 129.0 12.9 128.2 —21.9 128.2 12 61.56 
350.0 11 121.1 13.0 118.9 —21.9 119.5 13 44.66 
400:0 13 115.9 13.1. 109.4 —22.0 110.9 13 28.39 
450.0 15 112.0 13.1 99.5 —22.0 102.2 13 12.19 
500.0 17 108.4 13.2 89.3 —22.1 93.5 13 —4.66 
550.0 19 102.8 13.1 78.8 —22.1 84.5 12 —24.56 
600.0 21 94.3 13.1 67.8 ' 22.2 | 75.3. 12, =48.04 
650.0 22 83.7 12.9 56.5 —22.3 66.0 14 —72.52 
700.0 24 70.8 12.7 45.2 —22.5 56.6 — 16 —94.29 
750.0 26 57.8 12.3 34.0 —22.8 47.3 19 —112.98 
800.0 . 29 45.7 11.9 22.9 —23.2 38.3 22 ~129.84 
850.0 31 35.1 11.4 12.3 —23.6 29.6 24 —145.74 
900.0 33 25.8 10.9 2.0 —24.0 21.4 26 —161.36 
950.0 34 16.5. 10.3 —8.1 —24.6 13.6 28 —176.11 
1000.0. 35 6.4 9.7 -17.9 —25.2 6.2 31 170.45 
1500.0 38 —86.7 3.3 —109.3 —22.9 1.2 70.43 
2000.0 29 -74.9 —7.2 —171.0 -15.9 —127.3 34 —7.27 
2500.0 43 —83.0 —11.7 137.0 -17.3 142.0 25 ' —36.04 


4 
NI 
oo 
@ 
a 


3000.0 67 ~106.2 ; 74.0 -20.0 16 86:14 
es emma ae ee ad 


Avantek, Inc. -. 481 Cottonwood Drive, Milpitas, CA 95035 + Contact your local representative, distributor or field eales office for further Information. Lietings are in the ‘back of thie Data Book. 
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QaAVANTEK 


UTO/UTC 552 Series ; 
Thin-Film Cascadable Amplifier 
5to500 MHZ | 





FEATURES 


e Frequency Range: 5 to 500 MHz 
e Medium Gain: 15.0 dB (Typ) 
e 5-Volt System a 
e Temperature Compensated 


DESCRIPTION 

The 552 Series is a medium-gain, medium- 
power, thin-film RF bipolar amplifier that 
operates from 5-volt bias. It uses resistive 
feedback and active bias for stability over 
temperature and over bias variations. 


ELECTRICAL SPECIFICATIONS 









Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


(Measured in a 50- 


APPLICATIONS 


e IF/RF Amplification 
e High Efficiency 





Blocking capacitors couple the RF through 
the amplifier.and inductors provide good 
VSWR. The 552 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 





yt 


UTC—TC-1, p. 16-42 


ohm system @ +5 VDC nominal unless otherwise noted) 
Typical = Guaranteed Specifications 


Te = 25°C Te=0°to50°C =| Te =-85° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





MAXIMUM RATINGS 


DC Voltage ...... 6. eee eee eee teen eees 
Continuous RF Input Power ............---- 


Operating Case Temperature .............- 
Storage Temperature ..........-----eee0e: 
“R” Series Burn-in Temperature ............- 





TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +5 VDC unless otherwise noted) __ . 
KEY: +25°C . . 
85°C = 
-55°C——- —— 





Noise Figure 





Noise Figure, 4B 


25100 200 300 400 600. 600 
Frequency, MHz 


Frequency, MHz 


THERMAL CHARACTERISTICS* 





siahce aca +9 Volts Buc se dvd peta Rast eh actonunndaccehiin aidiaw on sae een cece TOO IVY 

Sane +13 dBm» Active Transistor Power Dissipation ................ 59mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... . 6S 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,483,000 Hrs. 

eer +125°C *For further information, see High Reliability section, p. 17-2. — 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 - Contact your local reprasentative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UTO/UTC 552 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 

















5 100 200 300 400 500 600 
Frequency, MHz Frequency, MHz . - Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Sa — Sar . S42 Sa GPDEL - PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
.05 02 -73.8 15.23 171.7 -19.3 —3.3 06 19.90 57 59 
10 01 -67.1 15.20 161.5 —19.3 8.9 06 14.47 57 —.08 
15 02 —64.4 15.17 151.8 —19.3 —14.0 .07 11.19 54 —.24 
.20 02 —58.4 15.12 142.3 -19.3 —18.8 08 7.39 53 —.27 
25 02 —53.7 15.07 132.8 —19.4 —23.8 09 2.26 53 —.24 
30 03 —52.0 15.01 123.5 —19.4 ~28.7 09 —3.96 52 —.02 
.35 04 —52.6 14.94 114.0 —19.4 —33.5 10 —11.66 53 -.07 
40 05 -53.9 14.86 104.5 —19.4 -38.5 14 —19.45 53 -.01 
45 06 —55.3 14.77 95.2 —19.4 —43.5 12 —28.43 52 14 
.50 07 -57.3 14.69 85.7 —19.4 —48.5 12 —38.23 52 20 
55 08 —58.1 14.60 76.1 —19.4 —53.8 13 —48.65 53 
.60 09 —58.6 14.52 66.5 —19.4 —59.0 13 —59.35 54 
.65 10 -59.1 14.43 56.9 —19.4 64.6 13 —70.42 53 
70 11 —58.6 14.33 47.1 —19.4 —70.1 13 —82.64 55 
75 13 —58.3 14.25 37.1 —19.4 -75.8 12 —96.33 55 
80 15 —57.1 14.16 27.0 —19.4 -81.8 11 —111.57 56 
85 17 —56.1 14.08 16.6 —19.3 —88.0 11 —129.51 58 
90 20 —55.8 14.00 5.9 —19.4 —94.5 10 —152.32 60 
95 24 —56.1 13.90 —5.4 —19.4 —101.2 09 178.52 62 

1.00 29 —57.6 13.76 -17.2 —19.4 —108.4 11 146.78 66 

1.05 34 -60.5 13.59 —29.6 —19.5 —115.9 13 117.19 69 

1.10 41 —64.7 13.34 42.5 -19.6 -123.9 17 92.13 72 

1.15 48 -69.9 12.99 —56.2 —19.8 —132.1 22 71.68 76 

1.20 55 —76.1 12.51 —70.2 -20.1 —140.7 28 54.07 78 

1.25 62 -83.0 11.87 -84.7 —20.5 -149.3 35 38.18 80 

1.30 68 -90.2 11.05 -99.3 —21.0 —157.7 41 23.68 81 

1.35 74 -97.6 10.05 —-113.9 —21.6 —165.6 46 10.19 81 

1.40 78 —104.8 8.88 —128.2 —22.3 —173.2 51 —2.03 80 

1.45 82 —111.5 7.51 —142.4 —23.0 —179.9 54 —13.24 78 

1.50 84 —117.9 6.00 —156.0 —23.8 174.2 56 —23.55 76 

1.55 86 —123.7 4.30 —169.4 —24.5 168.8 58 —32.83 75 

1.60 87 -129.1 2.39 177.7 —25.1 163.9 59 —41.20 72 

1.65 87 —133.9 21 165.4 —25.7 159.5 59 —48.83 68 

1.70 88 —138.3 —2.33 159.3 —26.3 155.2 59 —55.70 63 

1.75 88 —142.3 —5.34 144.1 —26.8 151.2 59 —62.00 55 

1.80 88 —146.0 —8.93 137.4 -27.2 147.2 59 —67.96 37 

1.85 88 —149.5 —13.38 138.0 —27.7 143.3 59 —73.62 —.06 

1.90 89 —152.3 —17.92 157.4 —28.0 139.6 59 -79.18 —1.06 

1.95 89 —156.2 —18.41 —169.3 —28.4 135.3 59 —85.13 —1.87 

2.00 89 —159.6 —16.01 ~—155.8 —28.7 131.0 59 - 90.95 -.78 

2.05 90 —162.8 —14.32 -154.8 —29.0 127.2 60 -97.21 04 

2.10 90 —166.1 —13.23 —160.1 —29.3 123.4 60 —103.83 24 

2.15 90 —169.5 —12.70 —167.5 —29.6 119.9 60 —110.60 41 

2.20 90 —172.8 —12.45 -175.0 —29.8 115.4 60 —117.62 43 

2.25 90 —176.2 —12.51 177.1 —30.1 111.3 60 —124.93 42 

2.30 90 —179.5 —12.72 169.0 -30.3 107.4 60 —132.30 48 

2.35 90 —177.1 —13.10 161.0 -30.7 103.5 60 —139.72 43 

2.40 90 —173.6 —13.61 152.9 —30.9 99.5 60 —147.17 44 

2.45 90 —170.0 —14.20 145.3 -31.2 95.4 60 —154.44 42 

2.50 90 166.5 —14.80 137.5 31.4 92.0 61 —161.53 44 


LINEARIZATION RANGE: 50.0 to 500.0 MHz 
Re Sa SS SS SSS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local rapraeantative, dietributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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Q AVANTEK UTO/UTC 554 Series 
: | Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e IF/RF Amplification 
e Low Noise Figure: 2.7 dB (Typ) e High Efficiency 
e High Gain: 29.0 dB (Typ) 
e Temperature Compensated 
e 5-Volt System 
DESCRIPTION 


The 554 Series is a two-stage thin-film 
bipolar RF amplifier that operates on 5-volt 
bias to provide efficiency, high gain and 
relatively low noise figure. Resistive feed- 
back and active bias provide temperature 
compensation and increased immunity to 





| Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


bias voltage variations. Internal blocking 
capacitors couple the RF through the am- 
plifier. The 554 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 





UTC—TC-1, p. 16-42 






Guaranteed Specifications 


Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 











TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted 
KEY: +25°C 


+85°C———— 
-55°C — - — 





Gain —_ Noise Figure 


& & 


Noise Figure, dB 





100 200 300 400 500 600 700 
Frequency, MHz 


F 


requency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage ......... ccc cece eee rece reece teres +10 Volts Dyer Sod inca ie CRE RES Pete eR eee A eee is 105/75°C/W 
Continuous RF Input Power .............---+-2 ee: +13 dBm Active Transistor Power Dissipation ............. 48/109 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ... 5.0/8.3°C 
Storage Temperature ........... 0. +e eeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90C)........... 575,700 Hrs. 
“R” Series Burn-In Temperature ...........-..+.+5: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 1.7 grams; UTC— 21.5 grams 


a LL nn 
Avantek, inc. + 481 Cottonwood Drive, Milpitae,CA95035 ~ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 554 Series 
Thin-Film Cascadable Amplifier 









TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





5 100 200 300 400 500 600 700 









Frequency, MHz Frequency, MHz | Frequency, MHz 
Third-Order Intercept Point me Second-Order Intercept Point Second-Harmonic Intercept Point 
26 70 
= 2 — £ E 60 
gs\l Titre § "TRA LH 
Pai \\s com eg NN es aw 


5 100 200 300 400 500 600 700 *°5 700 200 300 400 600600 700 & 100 200 300 400 500 600 700 
Frequency, MHz - -Frequency, MHz . Frequency, MHz . 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 




















S-PARAMETERS, MAGNITUDES AND ANGLES BIAS = 5 VOLTS 
FREQ S11 _ Sai Siz. . Sae : 
MHz Mag Ang dB Ang . . d@B Ang . Mag Ang 
.005 .02 171.1 28.8 18:8 37.3 19.5 22 178.52 
.010 .00 129.1 28.8 6.9 -37.1 9.5 22 179.04 
.020 .01 —53.2 28.8 -.9 —-37.1 3.5 22 177.76 
.030 01 66.8 28.8 —5.6 -37.1 1.1 21 176.76 
.040 .02 —70.9 28.9 9.4 -37.0 -.7 21 175.90 
.050 .02 —78.2 28.9 —13.0 -37.0 -1.9 21 174.94 
.100 .04 —99.5 28.8 —29.0 —37.0 —6.4 21 169.91 
.150 .06 —115.1 28.8 —44.2 —37.2 —10.9 22 165.61 
.200 .08 —124.5 28.8 —59.3 —37.3 —14.5 23 159.93 
.250 10 —133.9 28.7 —74.4 —37.3 —18.0 24 152.73 
.300 12 —143.3 28.7 89.3 —37.3 —22.0 24 145.78 
.350 13 —150.3 28.7 —104.5 —37.5 —25.3 .23 136.14 
.400 13 —156.7 28.7 —-119.9 —37.6 —28.6 .23 124.48 
450 13 —164.2 28.7 —135.4 —37.8 32.3 21 112.81 
-500 13 —171.6 28.8 —151.4 -37.9 —35.9 .19 98.22 
.550 12 —179.4 28.8 —167.9 —38.0 —39.8 16 80.88 
.600 10 171.5 28.8 174.7 —38.2 —~42.8 13 60.09 
.650 .09 164.2 28.8 156.4 —38.5 —46.8 .09 “28.10 
.700 .07 159.3 28.7 137.1 —38.9 —50.6 .07 —29.25 
.750 .06 166.6 28.3 116.6 —39.4 —53.3 10 —97.46 
.800 .06 —171.4 27.7 95.5 —-39.8 —53.4 17 —133.89 
.850 .09 —160.3 26.7 74.4 —40.4 —52.6 .25 —158.64 
.900 13 —161.0 25.4 54.6 —40.4 —51.3 32 -177.40 
.950 17 —168.2 23.9 36.3 —40.0 48.4 38 167.65 
1.000 .20 —171.3 22:3 20.0 -39.3 —48.9 42 155.35 
1.500 11 35.7 8.3 —91.9 -37.8 —89.5 39 58.39 
2.000 42 -81.9 —5.2 —174.4 —35.6 —138.1 .30 —19.86 
3.000 82 149.5 —3.6 91.0 —25.9 116.9 .26 —149.80 
a_i le sseseicsnsssnsnMnnntssscueseeee 
a SS Sa SSS SS SS SSS SSS 


GHz ons DEG : 
.050 92 : 73 : 
.075 92 . Pa a 

100 88. —.10 

125 87 —.30 

150 85 —.33 

175 85 —.30 

200 84 —.26 

225 85 —.25 

250 84 —.17 

275 84 00 

300 84 12 

325 83 25 

350 85 25 

375 85. 26 

400 85 28 

425 85 19 

450 87 11 

475 .87 —.13 

500 88 -.46 


LINEARIZATION RANGE: .05 to .50 GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local reprasentative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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: QD AVANTE. UTO/UTC 558 Series _ 
) Thin-Film Cascadable Amplifier 
5 to 500 MHz 
FEATURES | APPLICATIONS = 


e Frequency Range: 5 to 500 MHz 
e High Gain: 28.0 dB 

e 5-Volt Supply | 

e Temperature Compensated 


DESCRIPTION 


The 558 Series is a two-stage thin-film 
bipolar RF amplifier that operates on 5-volt 
bias to provide efficiency, high gain and 
relatively low noise figure. Resistive feed- 
back and active bias provide temperature 
compensation and increased eee to 





Characteristic 


Frequency Range 
Smal Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


-* gapacitors couple the RF through the» 


e IF/RF Amplification 





vt 
CASE GROUND 


UTO—TO-8T, p. 16-48 
bias voltage variations. Internal blocking 
amplifier. The 558 Series amplifiers are 


available in either the TO-8 hermetic. case 
or connectored TC-1 package. © 





UIC—Te4, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured i in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Te = 0° to 50°C | Te = -55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) | 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept! Point 
DC Current 


SCHEMATIC 


LL — 











TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +5 VDC unless otherwise noted 


KEY: +25°C 
+85°C———— 
55°C — - — 


Noise Figure 


Gain, dB 
Noise Figure, dB 





26 
10 100 200 300 400 500 600 700 
Frequency, MHz 


2.0 
10 100 200 300 400 500 600 700 
Frequency, MHz 


THERMAL CHARACTERISTICS* 





MAXIMUM RATINGS 

DC Voltage .. 0... . ccc cee eee eee ones +9 Volts Cie sod taka hah BRIA ed hee SA ok os BES 105/75°C/W 

Continuous RF Input Power ...............-+205- +13 dBm Active Transistor Power Dissipation Kiss, are ee ante td 48/228 mW 

Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 5.0/17.0°C 
_ Storage Temperature ............--.000e- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 572,300 Hrs. 

“R” Series Burn-in Temperature .................-. +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—1.7 grams; UTC— 21.5 grams 


Avantek, Inc. »° 481 Cottonwood Drive, Milpitas, CA 95035 


¢ Contact your local representative, distributor or field :eales. office for further Information. Listings are in the back of this Data Book. 
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TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 


a oft 


a 


Power Output 
@ 1 dB Gain 





Compression, dBm 
oh a @ 


a 


240 100 200 300 400 500 600 700 


Frequency, MHz 


Third-Order Intercept Point 





Frequency, MHz 


Input VSWR 





“10 100 200 300 400 600 600 700 
Frequency, MHz 


a Second-Order Intercept Point 


IP,, dBm 





1019 400 200 300 400 500 600 700 
Frequency, MHz . 


UTO/UTC 558 Series 
Thin-Film Cascadable Amplifier 


Output VSWR 








"910 100 200 300 400 500 600 700 
Frequency, MHz 


Second-Harmonic Intercept Point 


HP,, dBm 





20:0 100 200 300 400 500 600 700 


Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 























S-PARAMETERS BIAS = 5 VOLTS 
FREQ - Sa Sa Si2 Sx 
MHz Mag —. Ang” dB Ang dB Ang Mag Ang 
.005 “03 141.3 28.7 21.8 —37.3 21.9 25 172.18 
.010 01 68.3 28.8 8.2 -37.2 10.3 .23 176.01 
.020 .01 3.3 28.7 -.1 —37.2 4.5 23 176.31 
.030 .01 —25.2 28.7 48 —37.2 2.3 .23 175.85 
.040 .01 —44.0 28.7 -8.6 —37.2 3 .22 175.25 
.050 02 —56.6 28.7 -12.0 —37.2 —.4 .22 174.53 
-100 03 —93.0 28.7 —27.2 —37.2 —5.5 .22 170.91 
-150 .05 —114.6 28.6 —41.5 37:3 8.4 .22 167.12 
.200 .07 —130.1 28.6 —55.6 —37.3 10.4 22 162.93 
.250 .00 —143.0 28.6 —69.6 -37.3 -13.9 .23 158.31 
.300 11 —153.6 28.5 -83.5 —37.4 —16.4 .23 153.27 
.350 14 —164.1 28.5 -97.6 -37.3 —19.2 22 147.15 
.400 16 —174.6 28.6 -111.9 —37.4 —21.8 21 139.73 
.450 17 174.5 28.6 —126.4 . 87.4 —23.8 . 20 131.54 
’,500 19 162.9 28.6 —141.4 —37.5 26.3 17 122.52 
550. 21 150.6 28.7 —156.9 -37.5 —29.8 15 113.09 
.600 .23 137.9 28.7 —173.1 —37.5 33.4 11 103.82 
.650 .25 125.1 28.7 169.9 —37.4 —36.4 .08 98.50 
.700 27 112.6 28.6 151.9 —37.6 —40.4 .04 118.83 
.750 .29 100.8 28.3 133.0 —37.8 42.8 .05 —169.85 
.800 .28 89.8 27.8 113.3 —38.2 —-46.8 11 —163.55 
.850 .26 80.6 27.0 93.5 —38.7 -48.8 18 _-172.30 
.900 23. 74.2 25.9 74.3 —39.0 —50.2 24 176.85 
.950 19 71.9 24.5 56.4 —39.3 —49.5 .29 166.35 
1.000 15 74.8 23.0 40.0 —39.4 —48.1 .83 157.12 
1.500 23 63.5 8.2 —66.6 37.3 —72.1 .22 75.12 
2.000 35 23.8 -1.9 -135.1 35.3 93.3 22 ~—23.14 
3.000 87 —24.4 —23.4 156.3 —33.5 103.1 31 —170.17 
FREQ GPDEL PHASE 
GHz “ns DEG 
.050 87 48 
.075 87 —.09 
-100 82 —.27 
125. 81 —.34 
.150.. 79 —.31 
175 78 —.23 
.200 © 78 -.09 
.225 79 —.08 
.250: 78 .08 
.275 78 19 
.300 77 .29 
325 78 .40 
.350 .80 .32 
375 79 . . 28 
400 80 ! 29 
425 80 15 
.450 81 —.04 — 
475. 82 - —.31 
-500 83. -.66 . 





LINEARIZATION RANGE: .05 to .50 GHz _ 
‘Avantek, Inc. .° 481 Cottonwood Drive, Milpitas, CA95085 








Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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QAVANTEK 


UTO/UTC 561 Series 
Thin-Film Cascadable Amplifier | 
10 to 500 MHz 





FEATURES 
e Frequency Range: 10 to 500 MHz 
e High Output Power: 
+27 dBm (Typ) | 
e Temperature Compensated 


DESCRIPTION 

The 561 Series is a thin-film RF bipolar 
amplifier that is protected against exces- 
sive high input power protected and stabi- 
lized for temperature and _ voltage 
variations. The RF input is transformer 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


“APPLICATIONS 
 IF/RF Amplification 
e Power Output Stage 


siipied and the output is coupled through 
blocking capacitors. The 561 Series ampli- 
fiers are available in either the TO-8 


hermetic case or . connectored TC-1 | 


package. | 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless othe 





CASE GROUND 


UTO—TO-8T, p. 16-48 





—UTC—TC-1, p. 16-42 


rwise noted) 


Guaranteed Specifications 


Typical |} — 
Te = 25°C Te =0°to50°C To = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point . 
One Tone 2nd Harmonic Intercept Point 
DC Current | 


NOTE: 1. RF input is at DC ground—no blocking capacitor. 





SCHEMATIC. 











TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Gain, dB 





1 
100 200 300 400 500 


Noise Figure, dB 


Noise Figure 








6 eee 100 200 300 400 500 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voliagé’ :.cc2 esa ks ot ei Beate eens et 16 Volts Ole: chet bine es cand ay (ieee ar eee eee eee OO 
Continuous RF Input Power ..... 2 dic igies viata en ices ata aS +18 dBm Active Transistor Power Dissipation ............... 950 mW 
Operating Case Temperature .............. —§5°C to +100°C Junction Temperature Above Case Temperature ..... . 52°C 
Storage Temperature ........... 0.000500 e- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 452,800 Hrs. 
“R” Series Burn-in Temperature ............. 





3-100 


dee teint +100°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams . | | | 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA'95035 =. Contact your local representative, distributor or fleld sales office for further. jnformation. Listings are In the back of this Data Book. 


UTO/UTC 561 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 





Hite 
523 rs 
&eF 
S 26 0 , 0 
0 100 200 300 400 500 100 200 300 400 500 100 200 300 400 500 


Frequency, MHz Frequency, MHz | . Frequency, MHz 


Third-Order Intercept Point 





0 100 200 300 400 500 
Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (T ypical production unit @ 425°C ambient) 

















NUMERICAL READINGS . ., . . bake, 1 BIAS = 15.00 VOLTS 
FREQ VSWR GAIN > PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB _ DEG . DEV ns OUT dB 
100.0 1.31 ‘14.26 - 156.15. 4.77 .0O 1.31 21.15 
150.0 1.37 14.44 . 142.21 —1.49 73 4.28 21.02 
200.0 1.44 14.50 129.84 34 70 1.25 20.82 
250.0 1.51 14.45 . 116.92 . 1.65 75 1.21 20.60 
300.0 1.57 14.45 102.98 1.92 79 1.16 20.33 
350.0 1.61 14.43 88.60 1.76 7 82 . 1.10 20.01 
400.0 1.61 14.32 73.57 95 85 1.06 — 19.65 
450.0 1.54 14.14 57.83 —.54 .90 1.10 | 19.30 
500.0 1.41 13.90 41.35 —2.81 92 1.19 18.90 
550.0 1.27 13.60 24.63 — 95 . 4.384 — 18.47 
600.0 | 1.16 13.16 7.01 —_ 1.00 455 18.09 
650.0 1.33 12.64 —11.62. — 4.03 . 1.84 17.90 
700.0 1.73 11.80 -30.17 — 1.07 2.26 . 17.93 
750.0 2.42 10.57 -50.12 —_ 1.13 2.87 18.36 
800.0 3.55 893 | —70.82 | — 1.16 3.48 19.42 
850.0 5.17 . 6.63 “—91.98 — 1.11 3.84 21.20 
900.0 7.15 3.64 —110.84 — 1.01 . 3.88 23.75 
950.0 8.82 .07 —128.38 .. — 84 3.59 26.85 

1000.0 9.44 —4.20 —141.06 | —_— .00 3.20 30.85 

LINEARIZATION RANGE: 100.0 to 500.0 MHz _ 

S-PARAMETERS __. ; BIAS = 15.00 VOLTS 
FREQ “4 Si Sa eee: S12 a 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 — | 136 129.5 12.878 157.7 —20.685 —4.5 .076 154.9 
150.00 > 459° 105.8 12.832 144.4 —20.716 -8.0 083 160.0 
200.00 — 177 87.6 12.815 132.8 —20.703 —12.3 .092 159.2 
250.00 190° 74.1 12.726 ' 421.5 —20.721 -15.8 .098 153.6 
300.00 _ .196 63.4 12.692 109.6 —20.691 —18.8 .100 149.2 
350.00 ~.194 55.1 12.719 — 97.6 —20.639 —22.6 .095 144.3 
400.00 | 184 50.0 12.706 84.3 —20.528 —26.0 .083 140.6 
450.00 170. 493 12.601 71.10 . —20.391 —29.8 .065 140.9 
500.00 .163 ~~ §3.1 7 12.451 57.8 —20.247 —32.6 .045 150.6 
550.00 .168 59.6 12.214 43.6 —20.018 —37.0 .031 —176.4 
600.00 | .185 -—«645 11.903 29.6 —19.715 —41.6 sth .042 —132.0 
650.00 208 © 66.5 11.503 15.4 —19.446 —45.8 .068 —114.0 

— 700.00 “227 66.9 _ 11.121 2.0 —19.231 —51.5 “101 —106.0 

~ g00.00 237 67.2 ' 10.077 —24.4 —18.634 —65.8 198 —100.1 
900.00 ' - 238 - 82.41 ; 9117 | -54.7 —18.163 —85.2 - .360 —108.4 

1000.00 381 99.9 . 7.407 -91.1 . -18.489 -113.8 554 -—132.2 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 


FEATURES 


e Frequency Range: 50 to 500 MHz 
e High Reverse Isolation: 50 dB 

e Low VSWR 

e Temperature Compensated 


DESCRIPTION 


The 571 Series is a medium-gain bipolar 
RF amplifier that uses resistive feedback 
and active bias for temperature compensa- 
tion and increased immunity to bias voltage 
variations. Built on a thin-film substrate, this 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Reverse Isolation 


UTO/UTC 571 Series 
- Thin-Film Cascadable Amplifier 
50 to500 MHZ 





APPLICATIONS 
© IF/RF Amplification 


e Pre-Mixer RF Stage 
e Post LO Amplifier Stage 


cascode amplifier is specially designed for 
high isolation applications. The 571 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
pacnees: 





— UTC—TC-1,p. 16-42 


ELECTRICAL L SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 






Typical Guaranteed Specifications 
- | Te = 25°C. Tez 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





MAXIMUM RATINGS 


DC Voltage .......-.. cere cence teens pg iard 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ........... eb she Pate 
“R” Series Burn-In Temperature ............. 





TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C = eeu cues cum 
—5§5°C ——— © au 


Noise Figure 





Noise Figure, dB 
i] 





© 100 200 300 400 500 600 
Frequency, MHz 


Frequency, MHz . 


THERMAL CHARACTERISTICS* 





serach 17 Volts Cie cinch ne sbn Se tewwae phe es see oes < AOTOS CW. 
oe +13 dBm Active Transistor Power Dissipation vee eeeee se 150/180 mW 
—55°C to +125°C Junction Temperature Above Case Temperature .... 16/19°C 
2°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 537,400 Hrs. 

bet eta +125°C “For cue information, see nin Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC —21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA'95035 


« Contact your local representative, distributor or field salee office for further Information. Listings are: In the back of this Data Book. 
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UTO/UTC 571 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








~_6 
Bae s 
c 
6a om 
5g ° 
ze ra 
a®e 
8 co | 
0 100 200 300 400 500 600 0 100 200 300 400 500 
Frequency, MHz eo Frequency, MHz Frequency, MHz 
Second-Harmonic Intercept Point Reverse Isolation 
m ae a a a WD 
£ = = 
i Y 10 
a S —25 | 
x= =e 4 
25 a 
0 100 200 300 400 500 0 500 
Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns : OUT — dB 
100.0 1.10 15.2 133.7 —.85 _ 1.13 58.6 
150.0 1.14 15.3 107.2 —.68 1.46 1.09 54.8 
200.0 1.18 15.3 81.4 ; .19 1.45 1.06 52.5 
250.0 1.21 15.3 55.1 55 1.47 1.05 51.3 
300.0 1.23 15.3 28.6 72 1.47 1.06 50.4 
350.0 1.23 15.3 2.3 1.09 1.49. 1.09 49.7 
400.0 1.23 15.3 —24.7 76 1.51 1.13 49.5 
450.0 1.26 15.3 -§2.1 03 1.55 1.18 49.4 
500.0 1.36 15.3 -80.6 —1.80 1.58 1.24 49.6 
——— 
S-PARAMETERS . BIAS = 15.00 VOLTS 
a) 

FREQ Si Sa S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .049 -104.0 15.5 142.9 —58.6 53.6 060 48.2 
200.00 087 —115.3 15.4 97.3 —53.1 35.5 030 —48.3 
300.00 108 —123.2 15.3 — 61.7 —50.3 13.2 040 —139.4 
400.00 112 —119.5 15.3 4.9 —48.9 -9.3 069 160.1 
500.00 154 —101.0 15.4 —45.5 —48.7 —31.9 .116 112.0 
600.00 313 -102.6 15.0 —101.7 —49.9 —44.0 171 65.0 
700.00 .537 —124.4 13.3 —162.1 —51.0 —25.6 217 15.3 
800.00 722 —150.7 9.8 142.9 -50.8 —53.7 .228 —25.6 
900.00 .840 —175.5 6.0 93.2 —49.9 —89.0 244 —53.9 
1000.00 885 163.2 1.7 49.5 —49.9 —110.6 .269 —80.3 
1100.00 .900 144.5 2.5 10.0 —50.5 —121.8 302 —106.3 
1200.00 .901 428.1 6.6 —26.5 —51.6 —129.0 .. 835 -132.2 
1300.00 .902 113.9 -10.5 | —59.1 —53.4 —138.7 868 . -156.7° 
1400.00 .893 100.4 —14.3 —90.2 —55.8 —148.2 396 ...178.7 
1500.00 894 87.2 -17.9 —119.7 . —55.8 —158.8 422 165.5 


SSS ea a a a I TS POO NT TT TT ETB ES EE TSE SLOT GBD I TT IE TT I ARS STE RE, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or fleld ealee office for further Information. Listings are in the back of thie Data Book. 
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QAVANTEK 


UTO/UTC 572 Series 
Thin-Film Cascadable Amplifier 
50 to 500 MHz 





FEATURES 


e Frequency Range: 50 to 500 MHz 
e High Reverse Isolation: 50 dB 

e Low VSWR 

e Temperature Compensated 


DESCRIPTION 


The 572 Series is a medium-gain bipolar 
RF amplifier that uses resistive feedback 
and active bias for temperature compensa- 
tion and increased immunity to bias voltage 
variations. Built on a thin-film substrate, this 








Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
Reverse Isolation 


APPLICATIONS 


ELECTRICAL SPECIFICATIONS (Measured in a 50- 


e IF/RF Amplification 
e Pre-Mixer RF Stage 
e Post LO Amplifier Stage 





UTO—TO-8T, p. 16-48 


cascode amplifier is specially designed for 
high isolation applications. The 572 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ohm system @ +15 VDC nominal unless otherwise noted) 





Guaranteed Specifications 
= 0° to 50°C To = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) © 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 











TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise noted . 
KEY: +25°C 

85°C=-——— 

-55°C——-—— 


Noise Figure 


a 


Noise Figure, dB 
o a 


TTT “58 8 125° 


200 300 400 500 600 
Frequency, MHz 





© 100 200 300 400 500 600 
Frequency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage ........ cece eee eee eee teenies 17 Volts Oiea tac sda ee- ae ke ee pie aed we ne ES 105/105°C/W 
Continuous RF Input Power .............-----5:- +13dBm Active Transistor Power Dissipation ............ 150/180 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .... 16/19°C 
Storage Temperature ...........-----+055> —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 539,400 Hrs. 
“R” Series Burn-in Temperature ...............---- +125°C 


*For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 
+ 481 Cottonwood Drive, Milpitas, CA 95035... Contact your local representative, distributor -or field sales office for further Information. Lietinge are In the back of this Data Book. 
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Avantek, Inc. 


UTO/UTC 572 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Third-Order Intercept Point Second-Order Intercept Point 
35 





Ze 
g6 
fee] 
sx 
Pa) 
+20 | 27 
0 100 200 300 400 500 600 0 100 200 300 400 500 0 100 200 300 400 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK. ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS | 





BIAS = 15.00 VOLTS 





FREQ VSWR GAIN . PHASE PHASE GPDEL VSWR ISOL 





MHz IN dB DEG DEV ns . - OUT dB 
eS SSS SSS SSS SSS SSS SSS SS ssi ss SS 
100.0 1.15 19.1 132.7 —.30 _ 1.10 58.6 
150.0 1.18 19.1 105.8 -.45 1.48 1.06 55.5 
200.0 1.21 19.1 79.6 10 1.47 1.08 53.0 
250.0 1.23 19.0 §2.9 14 1.48 1.12 52.3 
300.0 1.25 18.9 26.2 19 1.47 1.17 §1.3 
350.0 1.25 18.8 -1 .64 1.47 1.22 50.4 
400.0 1.24 18.8 —26.7 .68 1.50 1.29 §0.2 
450.0 1.24 18.7 —54.0 .23 1.54 1.37 50.0 
500.0 1.29 18.6 ~82.2 —1.22 1.57 1.45 49.8 
era ee penne nn 
S-PARAMETERS BIAS = 15.00 VOLTS 
enn nnnn nnn nnn nnnrrcnnn nner een rere eee. SSeS SSS SSD 

FREQ — Si Sa S12 S22 
MHz Mag Ang dB Ang | dB Ang Mag Ang 
100.00 .077 —62.6 19.4 141.9 -—58.3 51.3 044 31.3 
200.00 101 —109.4 19.3 95.6 —53.9 35.7 047 —99.7 
300.00 112 —150.2 19.0 49.5 —51.0 12.0 089 -159.3 
400.00 100 —157.4 18.9 3.0 —49.7 —11.8 136 155.1 
500.00 109 72.9 18.8 —46.4 —49.4 —40.1 191 113.4 
600.00 235 -4.9 18.3 —100.8 —49.6 -75.8 254 70.4 
700.00 455 —58.6 16.6 —158.6 —48.7 -73.8 282 25.3 
800.00 662 -—103.2 13.5 148.1 —47.2 —23.9 263 —10.4 
900.00 811 —140.0 10.2 98.4 —46.3 —67.4 269 -—33.3 
1000.00 870 —171.7 6.2 §3.8 —46.4 —96.6 309 —56.7 
1100.00 892 162.7 2.3 13.2 —47.0 -113.2 351 -—82.3 
1200.00 891 140.4 -1.2 —23.4 —48.4 —123.8 389 —108.5 
1300.00 893 120.8 -4.9 —56.9 —50.5 —135.8 423 —133.6 
1400.00 883 102.3 —8.4 —89.3 —53.9 —147.4 450 -158.3 
1500.00 883 84.5 —11.6 -—119.7 —57.1 —160.2 479 178.7 


SS ES Sa a DT IS A LE a ST EE EPR TI CIES EO TI TOE EIT EC IEE B OE TOE EOL DTI TTI I SCTE ERI TEI GS IAT IC TEE ESTES TD, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK "hy ce 
7 Thin-Film Cascadable Amplifier 
10 to 500 MHz | 

FEATURES APPLICATIONS 
e Frequency Range: 10 to 500 MHz e IF/RF Amplification 
e High Reverse Isolation: e Pre/Post Mixer Amp 

50 dB (Typ) e Communications Intelligence 
e Low VSWR e Signal Intelligence 
¢ Temperature Stabilized g Sa 
DESCRIPTION 


The 573 Series is a medium-gain bipolar 
RF amplifier that uses feedback and active 
bias for temperature stabilization and 
increased immunity to bias voltage vari- 


ations. Built on a thin-film substrate, this package. 






Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
_ Reverse Isolation 

10-200 MHz 

200-500 MHz 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted) 


amplifier is specially designed for high 
reverse isolation applications. The 573 
_ Series amplifiers are available in either the 
TO-8 hermetic case or connectored TC-1 





UTC—TC-1, p. 16-42 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 
Te = 25°C Te = 0° to 50°C Te= ~55° to +85°C 





KEY: +25°C ———"—- 
85°C——— — 
55°C—--— 

Reverse Isolation 











Noise Figure 








a 
o oc 
cS fen) C 
g = 5 
2 ¢ Ro 
3 3 rs 
3 2 
2 ° 
z 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
DG Vollage. 4....ciw ss eer oo cea eee ees 17 Volts Cie. cA Riek Kd aE Se KERR aS 105°C/W 
Continuous RF Input Power ................-.25- +13 dBm Active Transistor Power Dissipation ............... 150 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 16°C 
Storage Temperature ..............0..eeee —62°C to +150°C 
“R” Series Burn-In Temperature ...............++-- +125°C 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, dletributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 573 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








= Power Output Input VSWR Output VSWR 
co 
3 2%3 
S65 cc 
Ons = 
a> 8 g 
2. 
a@e 
.s) 0 200 400 600 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point . Second-Harmonic Intercept Point 
60 55 
o Es 
: . 
a” = * 
400 - at . 200 400 600 





Frequency, MHz | Frequency, MHz 7 _ Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















S-PARAMETERS BIAS = 15.00 VOLTS 
_ FREQ Sa Sa S12 Sx GPDEL PHASE 
GHz Mag — Ang dB Ang dB Ang Mag Ang K ns DEG 

.005 ° 07) —115.9 14.6 -171.2 -65.1 15.6 .07 —65.76 165.64 3.23 
.010 .04 ' —135.7 14.7 -177.0 64.3 10.6 .04 —51.47 151.16 3.23 2.72 
.015 .04 —146.8 14.7 -179.6 63.2 - 8.6 .03 -39.18 133.10 1.45 1.11 
.020 .04 _ 153.4 14.7 178.7 63.1 7.7 .03 -29.58 130.68 .98 38 
.025 .04 —157.5 14.7 177.2 -63.3 11.9 .03 —21.94 . 133.33 81 —.07 
.030 .03 —160.8 14.7 175.9 —63.5 8.3 .03 —15.81 136.78 72 —.36 
.035 .03 —162.7 14.7 174.7 63.3 14.2 .02 —10.88 133.81 .65 ~.55 
.040 .03 —164.4 14.7 173.6 —63.5 14.2 .02 -6.77 136.45 .64 -.70 
.045 .03 —165.8 14.7 172.5 —62.7 - 14.4 .02 —3.26 125.01 61 —.80 
.050 .03 —167.0 14.7 171.4 -62.8 17.6 .02 -.10 126.51 60 —.86 
100 .04 —174.0 14.7 161.4 61.3 31.5 .03 19.18 106,28 56 —.92 
-150 .04 —177.9 14.7 151.7 —59.6 41.1 .03 29.85 87.94 54 ~.66 
.200 .05 177.5 14.7 142.0 —58.5 46.2 04 37.55 77.58 54 —.30 
.250 .06 170.9 14.6 132.4 —56.9 48.6 04 44.00 64.50 54 .04 
.300 .07 164.5 14.6 122.6 —55.3 51.6 .05 48.35 53.51 54 27 
.350 .08 157.7 14.6 112.8 —53.6 52.4 .06 50.85 44.09 55 39 
.400 .09 149.8 14.5 102.8 —52.1 50.8 .07 52.23 37.48 .56 38 
.450 10 142.4 14.5 92.6 —50.8 50.1 .08 52.20 32.08 57 16 
.500 11 134.8 14.4 82.2 —49.4 47.5 09° 50.34 27.41 58 -.23 
.600 12 119.4 14.2 60.6 —46.5 41.5 11 44.36 19.92 60 
.700 12 105.1 13.9 37.8 43.7 30.7 14 34.09 14.98 63 
.800 10 97.4 13.2 13.6 —41.1 17.0 17 20.41 11.94 67 
.900 .07 112.3 12.1 11.3 —38.9 —.4 19 4.18 10.45 69 

1.000 10 144.8 10.5 —36.0 37.1 —19.6 .20 —13.89 10.27. .68 

1.200 .28 132.9 5.4 -78.4 —35.2 —58.9 19 —49.53 13.90 .59 

1.400 44 104.1 -1.3 -99.5 34.6 -93.3 15 —80.67 24.36 .29 

1.600 55 77.2 —5.6 -90.7 —34.2 —122.9 13 —106.33 - 33.26 | —.12 

1.800 63 52.2 —4.7 -89.1 -33.8 —149.4 11 —127.86 25.46 —.02 

2.000 .68 27.7 —3.5 —106.5 —33.2 -173.9 11 —145.40 18.60 24 





2.200 71 2.3 —2.9 —131.0 32.3 160.2 11 —159.50 14.20 34 


LE a a a a SE I Nar EDIE Ee RS De a ae a TTS eM Ne AE SN ee Nc A RIE SS I SE VE I I SP Oe EE a Oe RDN Ne OE a Be OE PE Ne RE a ER OTD 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Lietings are In the back of this Data Book. 
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UTO/UTC 1001 Series 
QAVANTEK Thin-Film Cascadable Amplifier 











5 to 1000 MHz 

FEATURES APPLICATIONS 
e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 
e Medium Gain: 15.0 dB (Typ) e Low Power Systems 
e Low VSWR 
e Low Current Operation: 

10 mA (Typ) i CASE GROUND 
DESCRIPTION 
The 1001 Series is a thin-film bipolar RF under all conditions. Input and output 
amplifier that uses resistive feedback and blocking capacitors couple the RF through 
active bias to provide a stable, reliable the amplifier. The 1001 Series amplifiers 
gain stage. Inductively-coupled input and are available in either the TO-8 hermetic . 
output circuits provide good VSWR case or connectored TC-1 package. UTC—TC-1, p. 16-4 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Bhs eicenils Guaranteed Specifications _ . 
Frequency Range . : 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonie Intercept Point 
DC Current 











TYPICAL PERFORMANCE OVER TEMPERATURE 





SCHEMATIC | (@ +15 VDC unless otherwise noted 
yt KEY: +25°C 
ee ere ine penn ee aees +85°C=——— 
r ty RT 6 


Noise Figure 














| 

| 

| aa 

| | pi 

RF o--4 Ko RFour g 

| | ES 

| | g 

a J Ss 

Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: i sia5 400s sa cweee tees pie eee eee 17 Volts Cie as Ghia Aaah a ae me ORS Cee er eeees 90°C/W 
Continuous RF Input Power ..................26- +13 dBm Active Transistor Power Dissipation ................ 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature ............. 0000 e eee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,156,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 
Avantek, Inc. .« 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 1001 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 








“0 400 600 800 1000 “0 200 400 600 800 1000 
_ Frequency, MHz _ Frequency, MHz _ Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
25 
23 
: = 
Py a a a 
oa a oe ae a aa 
0 200 400 600 9800 1000 © 200 400 600 9800 1000 © 200 400 600 800 1000 


Frequency, MHz Frequency, MHz Frequency, MHz 








AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS _*% 4 - | BIAS = 15.00 VOLTS 




















FREQ VSWR GAIN PHASE PHASE FLAT GPDEL VSWR ISOL 
MHz IN ‘dB DEG DEV dB ns OUT | . dB 
100.0 1.24 15.77 157.94 —2.35 —.22 _ - 1.23 - 20.46 
150.0 1.24 15.65 148.39 —-1.06 -.10 55 1.25 | 20.47 
200.0 1.22 15.55 138.08 -.53 —.01 60 1.24 20.55 
250.0 1.24 15.53 126.62 —1.15 , .00 .60 1.24 — 20.44 | 
300.0 1.25 15.57 116.62 —.30 02 56 1.26 - 20.23 
350.0 1.25: 15.41 106.42 33 | 12 .60 1.25 20.30 
400.0 1.25 15.41 95.06 -.18 12 59. 1.26 20.30 
450.0 1.25 15.47 85.15 74 .06 56 1.24 20.20 
500.0 1.25 15.41 74.99 1.43 12 58 1.25 20.13 
550.0 1.23 15.44 64.36 1.64 10 59° 1.26 20.18 
600.0 1.20 15.42 53.62 1.75 AT 59 125°. 20.23 
650.0 1.20 15.36 43.04 2.02 17 62 1.24 20.23 - 
700.0 1.18. 15.52 31.25 1.07 .01 .60 1.23 20.22 
750.0 1.15 15.58 21.59 2.25 —.04 58 1.26 19.98 
800.0 1.09 © 15.54 10.53 2.03 .00 .66 1.25 20.35 
850.0 1.09 45.61 2.21 “120 —.06 .67 1.24 20.28 
900.0 1.15 15.67 —13.77 -58 7 ~12 .67 1.22 20.38 
950.0 | 1.25 15.63 —26.34 —2.32: ; —.08 72 1.23 20.13 
1000.0 1.38 15.69 —39.78 | —4,92 —.15 73 1.20 20.14 
1050.0 1.56 15.62 —52.70 _ _ 71 1.19 20.85 
1100.0 1.05 15.42 —65.49 _ _ 76 1.19 20.35 
1150.0 2.26 15.28 -80.08 — —_ _ 82 1.20 21.04 
1200.0 2.75 14.79 —94.92 _ _ 85 1.25 21.56 
LINEARIATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS . . BIAS = 15.00 VOLTS 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .036 —8.9 15.18 155.9 —19.82 —7.2 .016 89.7 
200.00 .052 —23.3 15.04 136.6 —19.82 -16.3 .031 63.5 
300.00 .079 —36.4 15.05 114.5 —19.82 —25.6 .038 43.2 
400.00 110 —51.7 14.94 92.5 —20.09 —34.8 .037 17.9 
500.00 146 —68.0 14.92 71.2 —20.00 —45.6 .029 -19.9 . 
600.00 177 —85.3 14.88 50.1 20.09 —55.6 .027 . 89.8 
700.00 198 -1018 15.01 -° 27.5 , 20.26 -65.1 ; .048 . ' -151.0 
800.00 .206 —121.8 14.90 6.3 —20.45 —76.2 .081 177.8 
_ 900.00 -187 —147.0 15.12 —18.8. —20.53 —88.7 114 149.6 
1000.00 139 172.7 15.35 44.1 —20.45 —100.7 133 ~ 425.6 
1100.00 146 87.9 15.39 - 72.5 —20.72 —118.0 122 95.6 
1200.00 .320 24.2 14.95 -  =—105.3 —21.51 —138.4 - 052 | 59.9 
1300.00 558 —16.2 13.73 —  ~141.6 —23.22 —161.7 .074 -130.1 
1400.00 . 744 —- 47.1 oe 11.45 " 174.0 —26.38 176.6 212 —166.6 


1500.00 839 -71.6 8.38 157.7 -30.75 158.6 : 325 — 166.4 — 





SSL es I I a ON I NES RO Fa Re I IS OO SRI TN IS TIS TI OT ETP TSE OCI EE IE ES EET TT SS NT II SIE ES TT TITTIES EIT OTTERS 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are In the back of this DataBook. 
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| ~ UTO/UTC 1002 Series 
QAVANTEK _— = “Thin-Film Cascadable Amplifier 


5 to 1000 MHz 





FEATURES. | APPLICATIONS.. 


e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 
e Medium Gain: 14.5 dB (Typ) 
e Medium Output Power: 








+8.5 dBm (Typ) 
a 7 | v cee 

DESCRIPTION | . | 
The 1002 Series is a thin-film bipolar RF conditions. Input-“and output blocking — 
amplifier that uses resistive feedback and capacitors couple the RF through the 
active bias to provide a stable, reliable gain amplifier. The 1002 Series amplifiers are 
stage. Inductively-coupled input and output available in either the TO-8 hermetic case 
circuits provide good VSWR under all or connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| Guaranteed S ecifications 
Characteristic Typical : P 
Te = 25°C Te = 0° to 50°C a Oe —55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 


















SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
vt 85°C——— 
ro st OO * -55°C—— - —— | 
| | Noise Figure 
— 
| 
RF oH 
| 
beesee ee as 
bal Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS om THERMAL CHARACTERISTICS* 7 
DC Voltage ...............-005- baa bok teleired 17 Volts Oi. Sa ach ineieea eae poesia a Naciuieie Waa Sten 90°C/W 
Continuous RF Input Power ...... Se wi Bledeceh Mca sana ieee +13 dBm Active Transistor Power Dissipation ............... 120 mW 
Operating Case Temperature .............. —55°C to+125°C - Junction Temperature Above Case Temperature ...... . 11°C 
Storage Temperature ............ Lee anaes —62°C to +150°C _ MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,246,000 Hrs. 
“R” Series Burn-in Temperature ..................- +125°C “For further information, see High Reliability section, p.17-2 . 
WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams | | | 








_ Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 9 _« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 1002 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
gu 2.0 
Set 
£3 = 10 
a3 ° 
S- 8 8 
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8, 
. 0 200 400 600 800 1000 
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Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
& 
La 
a" 
= 
16 20 : a 30 
0 200 400 600 9800 1000 0 200 400 600 800 1000 0 200 400-600 800: 1000 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB _ DEG | . DEV ons OUT dB 
100.0 . 1.36 14.85. : 156.93 ll _ 1.14 20.63 
150.0 1.37 14.72 | 145.59 7 =92 .63 1.13 . 20.69 
200.0 1.40 . 14.66 134.27 —1.06 63 1.14 20.69 
250.0 . 1.43 14.67 122.98 . . —1.16 62 1.15 20.70 
300.0 1.45 14.70 111.95 —1.02 .60 1.16 20.75 
350.0 1.49 14.68 101.24 —.54 .59 . 1.18 20.76 
400.0 1.54 14.65 90.56 —.04 59 1.20 20.76 
450.0 1.57 14.56 80.05 63 .59 1.23 20.81 
500.0 1.60 14.53 69.29 1.05 60 1.25 20.81 
550.0 1.63 14.49 58.39 1.34 .60 1.28 . 20.84 
600.0 1.65 14.44 47.72 1.86 .60 1.32 20.83 
650.0 1.67 14.43 36.75 2.08 61 1.37 20.82 
700.0 1.66 14.40 25.68 2.20 .63 1.40 20.79 
750.0 1.63 14.40 14.22 1.92 64 1.45 20.73 
800.0 1.59 14.42 2.58 1.46 65 . 1.52 20.68 
850.0 1.52 14.49 -9.35 71 68 1.57 20.60 
900.0 1.43 14.52 —21.84 — —.58 71 1.62 — 20.51 
950.0 1.31 14.62 —34.85 —2.40 14 1.68 20.47 
1000.0 1.18 14.69 —48.37 —4.74 a7 1.72 20.40 
1050.0 1.08 14.73 62.42 —_ 81 1.73 20.41 
1100.0 1.24 14.70 -77.41 — 86 1.71 20.47 
1150.0 1.54. 14.50 —93.33 _ 93 1.65 20.66 
1200.0 2.00 14.17 —110.74 _— .97 1.55 21.05 
1250.0 2.70 13.68 —128.23 _ 95 1.41 21.75 





LINEARIATION RANGE: 100.0 to 1000.0 MHz 








S-PARAMETERS . Ss BIAS = 15.00 VOLTS 
FREQ a Si . __ Sa —__ $2 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 048 8 14.48 156.3 —20.00 -6.8 .031 174.6 
200.00 .070 - =10.2 14.38 137.1 —20.00 —15.3 . .034 167.6 
300.00 . ~ 102 —25.1 14.47 115.0 —19.91 —24.5 .042 163.5 
400.00 . .136 —41.6 14.45 93.1 —20.00 33.2 .056 163.0 
500.00. A175 60.1 14.48 72.2 : —19.74 43.8 .081 159.5 
600.00 .206 790 - 1 14.57 50.0 —19.66 —53.1 114 154.0 
100.00 .224 —96.4 14.82 27.1 —19.57 63.2 161 140.2 
800.00 221 —117.4 14.81 5.6 —19.49 —75.5 215 125.0 
900.00 185 —-143.6 15.15 —20.6 —19.17 -89.7 .270 105.1 
1000.00 - 108 168.1 15.55 47.4 | —18.79 —105.0 (819 2 79.9 
1100.00 ; ..158 54.6 15.65 —78.0 —-18.71 —127.1 351 448° 
1200.00 . .405 . 8 ~ 15.07 —113.9 —19.66 —153.7 324 —2.1 
1300.00 .658 —36.6 13.45 —152.0 —21.83 176.4 291 —65.7 
1400.00 818 64.4 10.62 175.5 — —25.51 149.7 314 —125.3 


1500.00 885 86.9 7.30 ~ 148.4 —30.46 126.0 383 -170.0 — 


pen OOOO OOOO Oe SSS... 
Avantek, Inc. < 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or field sales office for further information. Lietinge are In the back of this Data Book. 
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my UTO/UTC/PPA 1005 Series 
QAVANTEK Oo Thin-Film Cascadable Amplifier 


5 to 1000 MHz 





FEATURES APPLICATIONS 


e Frequency Range:5to 1000 MHz =~ @_‘IF/RF Amplification 

e High Dynamic Range e Output Stage 

e High Output Power: e Surface Mount Assembly 
+21.0 dBm (Typ) 


e Noise Figure: 5.0 dB (Typ) 
e Temperature Compensated 
e Surface Mount Option 


DESCRIPTION | . | 
The 1005 Series is a medium-gain, thin- ‘blocking capacitors. The 1005 Series 
film bipolar RF amplifier using resistive amplifiers are available in three packages: 
feedback and active bias for stability over the surface mount hermetic PP-38 (.375 in. 
temperature and bias variations. Inductive x .375 in.) case, the TO- 8 hermetic case . 
networks maintain good VSWR while the and the connectorized TC-1 case. 


RF is coupled through input and output 





PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 vbc nominal aioe otherwise noted) 








| Guaranteed Ss ecifications 
anes Typical 
Te = 25°C Te = 0° to 50°C = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.)! 

Input VSWR (Max.) 

Output VSWR (Max.)? 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

DC Current 

NOTES: 1. PPA, Power Output = +19.5 dBm from 0° to 50 °C and +18.5 from —55° to +85°C 
2. PPA, Output VSWR = 2.2:1 (Max.) Guaranteed. 






















TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 














re) 
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ng 
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3 Z ; 

0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS _ THERMAL CHARACTERISTICS* aoe 
DC Voltage ong tance nshoronas se eses yore cares 17 Volts Gig: schsiv a Meee Meased tkseints ee er eee 75°CIW 
Continuous RF Input Power ..................4-. +15 dBm Active Transistor Power Dissipation ............... 413 mW 
Operating Case Temperature ..... ‘geksovawee —55°C to +115°C Junction Temperature Above Case Temperature Deane Bee 31°C 
Storage Temperature .................0005 —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 498,452 Hrs. 


“R” Series Burn-in Temperature ................... +115°C  — *For further information, see High Reliability section, p. 17-2. 


ical) PPA—0.5 grams; UTO— 2.1 grams; UTC— 21.5 grams 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 1005 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output | Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 



































0 200 400 600 800 1000 ) 200 400 600 9800 1000 
Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 
& 
bo} 
a 
30 40 
0 200 400 600 9800 1000 0 200 400 600 9800 1000 0 200 400 600 800 1000 
Frequency, MHz _ Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READING BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns . OUT dB 
100.0 1.31 13.31 170.85 69 .00 1.07 17.87 
150.0 - . 1.30 13.14 164.96 ~1.22 32 1.08 18.09 
200.0 1.29 13.04 150.42 -1.42 31 1.09 18.06 
250.0 1.29: 12.97 . 153.67 =1.81 80 1,09. 18,05 
300.0 1280 12.83 148,73 -1.41 27° 1.00 18,10 
350.0 1.28 12.74 0 143,04 -.85 27 1.09 18.13 
400.0 1.26 12.61 139.10 r. 34 .27 1.10 18.23 
450.0 1.25 12.53 134.09 .00 27 1.09 18,35 
500.0 — 1.24 12.50 . 129.46 71 26 1.09 18.43 
550.0. 1.23 12.52 124.83 1.43 .25 a 1.09 18.42 
600.0 1.23 12.54 120.54 2.49 124 1.10 18.67 
650.0 1.25. 12.57 116.05 3.35 .26 SAAT 18.97 
700.0 1.28 12.64 111.18 3.82 .28 1.12 19.36 
750.0 1.32 12.73 106,07 4,05 32 1.16 19.92 
800.0 1.36 12.85 : 99.81 3,13 36 1.21 20.64 
850.0 1.38 | 13.05 93.14 1.80 Al 4,28 21.48 
900.0 1.39 13.26 84,96 -1.02 A7 1.37 22.55 
950.0 1.40 13.40 76.33 4,31 48 1.48 23.42 
1000.0 1.43 13.55 67.57 7.71 54 1.60 23.46 
1050.0 1.58 13.23 56.83 — 58 1.71 22.69 
1100.0 1.88 12.83 46.81 —_ 57 1.82 21.94 
1150.0. 2.33 12.23 36.16 _ 57 1.86 21.20 
1200.0. 2.89 11.14 26.14 -_ 8 1.87 20.77 
1250.0 3.67 10.05 18.92 — 44 1.84 20.56 
1300.0 4.46 8.91 10.41 — A 1.79 20.66 
1350.0 -  §,30 . -. 7,69 - 4.30 -—- .32 1.73 20.75 
1400.0 | 618 6.65 -.04 ~ .28 1.65 21.57 
1450.0 7.18 5.42 5.89 _ 125 1.58 22.17 
1500.0 8.43 4.21 -9.78 _ .20 1.52 22.53. 
LINEARIZATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS . BIAS = 15.00 VOLTS 
FREQ $44 Sa Si2 , Sz 
MHz . Mag Ang dB Ang dB Ang Mag Ang 
100.00 124 ~170.0 13.316 169.8 —17.967 -2.2 .035 134.5 
200.00. es) -173,2 . 13.075 158.9 —17.958 5.8 .038 119.3 
300.00 125 -173.9 - 12.887 148.4 -18,079 ~0.2 .039 110.2 
400.00 “415 -173.0 12.661 138.7 —18,224 -13.8 .036 95.5 
500.00 105 -167.6 12.522 129.3 -18.430 19.3 .031 67.1 
600.00 .098 —155.6 12.569 120.5 —18.674 —25.6 .037 26.7 
700.00 1125 144.1 — 12.683 111.3 -19.272 32.2 067 -1.8 
800.00 163 —154.1 12.927 99.9 ~20.491 38.2 117 -23.5 
900.00 180 174.0 13.272 85.4 -22.339 ~37.8 186 43.9 
1000.00 180 113.1 13.495 68.5 23.134 -25.1 254 67.1 
1100.00 270 36.6 12.796 48.5 -21.647 -19.5 302 -91.7 
1200.00 466 -12.0 11.269 27.9 —20.486 -25.7 303 -115.7 
1300.00 633 43,3 9.129 12.0 ~20.358 —38.0 274 -139.4 
1400.00 738 65.4 6.834 3 -21.262 49.5 232 ~160.6 
1500.00 .808 ~80.8 4.320 8.8 -22.363 56.4 190 177.9 
1600.00 850 -91.9 1.955 -15.3 -23.876 62.9 157 154.1 
1700.00 867 -100.5 -.364 -20.7 —24,976 66.2 148 128.5 
1800.00 877 -107.4 -2.485 -25.6 26.442 64.4 158 108.3 
1900.00 883 113.5 4,374 -27.8 ~27.140 66.2 179 92.6 
2000.00 967 -121.7 5.778 -20.8 -27.628 -67.5 220 80.6 
2100.00 978 ~126.0 7.555 -30.8 -28.498 63.7 250 73.8 
2200.00 980 —130.0 9,321 -33.3 -29.495 64.5 280 69.2 
2300.00 975 1337 °° © 10.759 35.1 —29.340 -67.4 300° = 66.4 
2400.00. . .073 —137.8- —12.602 -36.9 -30.389 68.8 .322 . 62.1 
2500.00 .969 -141.1 _. =14,529 37.1 _ 91.776 61.6 339 60.2 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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} : | | _ UTO/UTC/PPA 1006 Series | 
QAVANTEK Thin-Film Cascadable Amplifier 











5 to 1000 MHz 
FEATURES APPLICATIONS | 
e Frequency Range: 5to 1000 MHz ~—@ _IF/RF Amplification 
e High Dynamic Range e Surface Mount Assembly 
e Output Power: +18.5 dBm (Typ) : 
e Noise Figure: 4.8 dB (Typ) Goce a cus 
e Temperature Compensated _ 7 bells 
e Surface Mount Option 
DESCRIPTION 
The 1006 Series is a medium-gain, thin- capacitors. The 1006 Series amplifiers are 
film bipolar RF amplifier using resistive available in three packages: the. surface 
feedback and. active bias for stability over mount hermetic PP-38 (.375 in. x .375 in.) 
temperature and bias variations. Inductive case, the TO- 8 hermetic case and the con- 


networks maintain good VSWR while RF is nectorized TC-1 case. 
coupled through input and output blocking 





PPA—PP-38, p. 16-35: 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| Guaranteed Specifications . 
Characteristic Typical = P 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) | 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 





SCHEMATIC : | @ +15 VDC unless otherwise noted) . . 
KEY: +25°C 
+85°C——— — 


-55°C — - — 














Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* . 
DC VONaG8 -s. 0k nce caeegns cere seus tees es tee eee 17 Volts Cie ieee ene reba awe ca ae eal be ee aoe ate ws 75°C/W 
Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 640 mW 
Operating Case Temperature .............. —55°C to+100°C © Junction Temperature Above Case Temperature ....... 48°C 
Storage Temperature .................606- , ~62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 743,600 Hrs. 
“R” Series Burn-in Temperature ................... +100°C "For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC—21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 - ..- Contact your local representative, dietributor or field sales office for further Information. Listinge are In the back of thie Data Book. 
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UTO/UTC/PPA 1006 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR 


Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





600 800 
Frequency, MHz 


200 400 600 800 


| 1000 0 
~~" Frequency, MHz 


| ee see 
_ Frequency, MHz 


Second-Harmonic Intercept: Point 


Second-Order Intercept Point 


Third-Order Intercept Point 
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20 + 25 Lae mn - | aa mp 
0 200 400 600 800 1000 0 200 400 600 800 1000 © 200 400 600 9800 1000 
Frequency, MHz | _ Frequency, MHz Frequency, MHz 

AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) — 

NUMERICAL READINGS . uy BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL . VSWR ~ ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.44, 12.63 170.36 -.01 00 1.20 17.41 
150.0 1.43 12.55 165.04 -.31 “29 4.20 17.30 
200.0 1.42 12.46 159.97 -.35 .29° 1.20 17.35 
250.0 1.40 12.40 154.76 -.53 .28 1.20 17.42 
300.0 1.38 12.34 149.83 -.43 .27 1.19 17.46 
350.0 1.36 12.27 145.02 =.22 27 1.18 17.51 
400.0 > 1,34 12.20 139.96 -.25 .28 1.16 17.54 
450.0 1.33. 12.13 135.07 -11 27 1,15 17.61 
500.0 1.32. 12.10 130.23 .07 .27 1.12 17.59 
550.0 1.31 12.12 125.50 .36 26 . 1.10 17.54 
600.0 1.29 12.13 120.91 81 .26 1.07 17.47 
650.0. 1.27 12.11 116.24 1.17 .27 1.04 17.35 
700.0 1.27 12.09 111.20 1.16 .28 14,03 ° 17.27 

750.0. 1.27 12.04 106.16 1.15 .20 | 1,06. 17.17 
800.0 1.28 11.97 100.68 .69 31 "1.10 17.13 

- 850.0 1.27 11.97 95.13 17 31 1.14) 17.10 

~ 900.0 1.27 11.96 89.38 -.55 32 1419 16.94 
950.0 1.28 11.96 83.76 -1,13. 31 1.24 16.95 
1000.0 1.28 12.06 78.20 -1.67 31° 1.30 16.85 
1050.0 1.28 11.99 72.66 — 32 - 1.36 16.78 
1100.0... 1.29 12.03 66.85 _ 36 1.42 "16.72 
1200.0 1.36 11.88 52.69 ~ .39 1.55 16.39 
1300.0 - 1.58 11.73 37.09 _ 47 - 1.72 16,22 
1400.0 2.11 11.37 18.41 _ 54 1.95 - 16.52 
1500.0 3.20 10.30 -.79 _ 57 2.23 17.43 
1600.0 5.16 8.32 20.98 _ 51 2.61 18.99 
1700.0 7.80 5.04 -38.40 — A4 2.95 20.62 
1800.0 10.73 3.46 60,25 —_ 32 3.25 22.50 - 
1900.0 13.12 .79 —62.74 — 30 3.60 23.46 
2000.0 15.53 -1.82 ~74.60 _— .00 3.76 24.62 

LINEARIZATION RANGE: 100.0 to 1000.0 MHz 

S-PARAMETERS BIAS = 15.00 VOLTS 
MHz Ma Ang ~  ¢@B An dB An Ma Ang 
100.0 .184 177.9 12.616 170.2 -17.438 -1.3 .093 164.3 
200.00 174 176.9 12.453 159.8 -17.342 -2.3 .089 151.6 
300.00 161 176.3 12.369 149.6 -17.451 3.9 .085 138.9 
400.00 .152 177.7 12.265 139.6 -17.464 6.0 .076 126.1 
500.00 143 -179.2 12.222 129.3 -17.503 8.5 .064 110.8 
600.00 131. -172.5 12.195 119.4 -17.384 -11.6 .046 98.9 
700.00 142 -162.1 12,085 109.4 -17.275 -14.6 .017 79.6 
800.00 .142 -156.6 11.907 98.8 -17.171 -17.5 .022 90.5 
900.00 144 -  =149.4 11.869. 87:2 —17.050 -21.6 .069 —108.1 
1000.00 154 =, 138.0 — 11.954 76.0 -16.958 24.6 126 121.5 
1100.00 159 124.6 11.904 64.2 —16.872 -29.7 .186 ~137.4 
1200.00 185 -108,7 11.761 49.3 -16.509 -36.6 .243 -158.5 
1300.00 .258 93.3 11.526 32.6 ~16,303 45.8 .306 172.1 
1400.00 .308 00:45. 11.044 12.7 ~16,885 60.1 .370 136.0 
1500.00 572 -06.1 9.645 -7.7 —18.062 ~75.1 432 96.5 
1600.00 711° 107.4 7.102 29.2 -20.192 -87.9 491 60.7 
1700.00 786 119.3, 3.872 46.4 -22.673 -95.7 531 31.7 
1800.00 .786 -133.4 —551 55.2 26.297 92.6 .556 6.9 
1900:00 .383 © -136.6 -896 === -23.7 25.231 54.9 532 -14.4 
2000.00 .788 -112.6 -.753 ‘ ~89.8 562 -26.9 





Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sates office for further Information. Listings are in the back of this Data Book. 
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; / be y .-, « UTO/UTC/PPA 1007 Series 
QAVANTEK | Thin-Film Cascadable Amplifier 





5 to 1000 MHz 
FEATURES ee APPLICATIONS _ 
° Frequency Range: 5to 1000 MHz —_—e:_IF/RF Amplification 
e Output Power: +12.0 dBm (Typ) e 5 Voit Systems 
e 5-Volt Supply e Surface Mount Assembly 
e Surface Mount Option an 7 
DESCRIPTION : -y Ws _ 
The 1007 Series is a 5-volt wideband thin- through the amplifier. The 1007 Series - 
film bipolar RF amplifier that can be used amplifiers are available in three packages: 
where voltage or power requirements are the surface mount hermetic. PP-38 
important. Output choke.coupling; resistive (.375 in. x .375 in.) case, the TO-8 her- 
feedback and active - bias: combine to metic case and the connectorized TC-1 
provide a low noise, medium gain ampli- case. 





fier. pceraner capacitors couple the RF 


| PPA—PP:38, p. 16-25 
ELECTRICAL SPECIFICATIONS qhieseured' ina 50-ohm system @ +5 vpc erin unless otherwise noted) - 


Symbol Characteristic Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) | 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 























Guaranteed Specifications _ 
; Te = 0° to 50°C Te = -55° to +65°C 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 

















KEY: +25°C os 
+85°C 
-55°C —— - —— : . 
_ Noise Figure: 
ro] 
co 
¢ 
& 
cc 
3 
1 2 2 
© 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
; Frequency, MHz | Frequency, MHz 
MAXIMUM RATINGS ; . . TH ERMAL CHARACTERISTICS" | 
DC Vollage cxcciiccaetctuwtusdessaes os gia ote 10 Vols: (Gie daw cea ans PS ane 105°C/W 
Continuous RF Input Power .................000- +13dBm = Active Transistor Power Dissipation siceoth ide Gaia tes 110 mW 
Operating Case Temperature ............ .. 55°C to+125°C . Junction Temperature Above Case Temperature ..... 11.4°C 
Storage Temperature ...............050000- —62°C to +150°C ‘ _ MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,645,000 Hrs. 
“R” Series Burn-in Temperature ................... +126°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC—21.5 grams 
Avantek, Inc. . 481 Cottonwoed Drive, Milpitas, CA 95035 .. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 1007 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 
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18 — 13 15 
0 200 400 600 9800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz | Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS * BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT | dB 
100.0 1.46 13.90 166.73 —.31 00 1.28 19.39 
200.0 1.31 13.66 152.58 —1.11 37 1.27 18.15 
300.0 1.32 13.82 139.76 —.58 .36 1.25 18.36 
400.0 1.25 13.61 126.72 -.29 35 1.24 18.59 
500.0 1.20 13.65 114.26 58 34 1.19 18.31 
600.0 1.14 13.72 102.22 1.89 35 1.16 18.19 
700.0 1.06 13.66 88.96 1.96 38 1.15 18.14 
800.0 1.09 13.45 74.69 1.06 41 1.11 18.03 
900.0 1.16 13.42 59.41 —.88 _ 42 1.06 17.90 
1000.0 1.26 13.48 44.64 —2.31 41 1.04 17.83 
1200.0 1.60 13.32 12.61 —_ 47 1.18 17.85 
1400.0 2.57 13.00 —23.11 — 53 1.47 18.20 
1600.0 6.10 11.17 —64.48 = 60 2.03 19.81 
1800.0 25.80 8.00 —104.99 = 48 2.53 21.54 
2000.0 88.94 4.10 —135.14 _ .00 3.14 22.93 





ILINEARIZATION RANGE: 100.0 to 1000.0 MHz 











S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Si Sa Si2 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .170 170.2 13.870 168.9 —18.380 —2.1 117 158.2 
200.00 147 155.0 13.762 156.3 —18.454 —7.1 116 132.7 
300.00 - 123 142.9 13.754 144.5 —18.224 —11.2 112 111.2 
400.00 .094 127.4 13.756 132.7 —18.194 —16.0 -108 87.8 
500.00 069 | 110.5 ; 13.821 121.6 —18.042 —20.6 -106 66.8 
600.00 048 — 72.1 13.822 110.7 —17.984 —25.4 101 43.1 
700.00 .045 25.1 13.657  ~98.6 ' 17.959 -30.2 .090 17.4 
800.00 .064 —10.0 13.486 84.9 —18.041 —35.4 .072 —11.4 
900.00 .091 —28.5 13.458 70.9 —17.926 —41.1 .054 48.2 
1000.00 124 —36.4 13.431 57.3 —18.029 —47.0 .037 —106.5 
1100.00 -161 -43.2 13.368 42.3 —17.932 —54.3 .057 176.1 
1200.00 .210 —48.1 13.250 26.5 —17.836 -61.7 113 135.4 
1300.00 .275 -52.1 12.931 9.2 —18.122 -69.7 : .180 102.3 
1400.00 .357 —58.2 12.369 —-10.1 —18.616 —80.6 .261 73.4 
1500.00 4455 -66.9 11.215 -29.9 —19.290 ~90.4 343 45.9 
1600.00 .556 —76.7 9.380 —49.3 —20.354 —100.1 .404 20.4 
1700.00 .630 -87.8 7.117 -66.8 —21.351 —106.9 .436 -3.0 
1800.00 .679 -98.1 5.462 —78.1 —22.819 —107.9 .454 —24.0 
1900.00 714 -—107.6 3.348 -88.5 —23.328 —112.1 .458 41.5 


2000.00 - 741 —116.1 1.435 -97.7 —24.279 -115.2 452 —57.6 





Dp eR eae ee me ER RT TS a NN SE TN a a Ao 
‘Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of thie Data Book. 
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QAVANTEK 


UTO/UTC 1011 Series 
Thin-Film Cascadable Amplifier 
2 to 1000 MHz 





FEATURES 


e Frequency Range: 2 to 1000 MHz 
e Low Noise Figure: 3.0 dB (Typ) 

e Medium Gain: 14.5 dB (Typ) 

e Temperature Compensated 

e Low Supply Current 


DESCRIPTION © 


The 1011 Series is a wideband, general- 
purpose thin-film bipolar RF amplifier using 
resistive feedback and active bias for 
stability over temperature and bias verifica- 
tions. Input and output blocking capacitors 


APPLICATIONS 


e IF/RF Amplification 
e Low Power Systems 





couple the RF through the amplifier while — 
output inductance maintains a low VSWR. 
The 1011 Series amplifiers are available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) - 


bol Characteristi 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications | 
Te = -55° to +85°C 


Adan 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


r 
| 
| 
| 
| 
| 
RFw of-| 
| 
L 








TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted 
KEY: +25°C 


+85°C— ——— 
-55°C — - — 





Noise Figure 





200 400 600 800 1000 1200 
Frequency, MHz 


Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* : 

DG VONAGe v6 cca saa di sewed ies seaeas tay eae es 17 Volts Ose Sa oi Gach et ete Weld Veen tee sea yee ee 105°C/W 

Continuous RF Input Power ..................... +13 dBm Active Transistor Power Dissipation ............... 44 mW 

Operating Case Temperature .............. —55°C to+125°C = Junction Temperature Above Case Temperature ........ 5°C 

Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,452,000 Hrs. 
““R” Series Burn-In Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95095 e Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of this Data Book. 
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UTO/UTC 1011 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
-1 . i) 

me 
aos. 

mS -3 
s- 3 
ger“ 

& -s 1.0L 1.0L. 3 
0 200 400 600 800 1000 1200 0 200 400 600 9800 1000 1200 0 200 400 600 800 1000 1200 


Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS | | | _ BIAS = 15.00 VOLTS 








FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz. IN dB DEG DEV ns. OUT dB 
100.0 1.18 14.46 162.04 8.68 00 19.44 1.21 
150.0 1.18 14.40 153.79 7.54 46 19.47 | 1.30 
200.0 1.20 14,32 145.52 6.40 ' 45 19.47 1.39 
250.0 1.20 14,25 137.56 4.94 44 19.45 1.49 
300.0 1.21 14.20 129.68: ~3.44 44 19.45 1.58 
350.0 1.21 14.10 121.56 ~2.15 41 19.41 1.67 
400.0 1.22 14.05 114.76 45 44 19.34 1.76 
450.0 1.21 14.00 106.69 1.78 45 19.27. 1.83 
500.0 1.21 14.00 98.59 3.07 45 19.18 1.90 
550.0 1.20 14.00 90.45 4.34 46 19.05 1.95 
600.0 1.19 14.05 82.00 5.30 47 18,96 1.97 
650.0 1.17 14.08 73.36 6.05 48 18.88 1.97 
700.0 1.15 14.14 64.55 6.65 49 18.82 1.96 
750.0 1.12 14.20 | 55.65 745 50 18.78 1.91 
800.0 1.14 14.26 46.42 7.32 52 7 18.77 1.82 
850.0 1.12 14.31 36.76 7.07 54 18.77 1.70 
900.0 1.17 14.33 26.89 6.61 57 : 18.85 1.59 
950.0 1.26 14.32 16.32 5.43 60 | 18.98 1.44 
1000.0 1.38 14.20 5.33 | 3.84 | 62 19.29 1.31 
1050.0 1.53 13.99 5.94 4.98 63 19.56 1.24 
1100.0 1.70 13.64 ~17.43 -.10 64 20.03 1.29 
1150.0 4,90 13.17 ~28.87 ~2.14 63 20.55 1.47 
1200.0 2.10 12.51 ~40.24 4.14 62 21.14 1.72 
1250.0 2.30 11.76 51.16 5.62 58 21.64 2.00 
1300.0 2.49 10.90 61.05 6.11 53 22.14 2.31 
1350.0 2.64 9.94 -70.29 5.95 49 22.53 2.68 
1400.0 2.75 9.02 | ~78.82 5.08 AB 22.75 : 3.06 
1450.0 | 2.84 8.03 86.65 3.51 42 22.82 3.38 
1500.0 2.90 7.11 -93,.80 | ~1.26 00 22.84 3.71 
SLE TT ES ES ET a ST ET ES EE TS EL EES AL EE A NED LE NN TT CEN AEE EI PP a I EE EE ESE ET 2 SE SL TE TSE 2S SD GEE ES FEET PDE IS TSE SDE EI IT TEEPE ESD 


LIINEARIZATION RANGE: 100.0 to 1500.0 MHz 

















S-PARAMETERS -~ . BIAS = 15.00 VOLTS 
FREQ Si Sa S12 Sa 
MHz Mag Ang ; dB . Ang dB Ang Mag Ang 
100.00 097 © -175.5 14.689 162.7 —19.747 -6.8 .108 119.5 
200.00 -105 179.1 14.499 145.7 -19.718 —13.0 173 85.9 
300.00 .108 175.2 . 14.425 128.7 —19.394 -19.7 .231 66.4 
400.00 111 171.2 14.395 112.7 —19.471 26.6 .279 50.9 
500.00 . .106 165.6 14.327 96.9 —19.247 —34.4 312 35.6 
600.00 .097 161.7 14.327 80.9 —19.051 —~42.4 .331 20.8 
700.00 .078 160.3 14.335 64.0 —-18.834 -51.3 824 4.6 
800.00 — .058 _ =176.3 14.402 45.9 ' =—18.793 61.3 . 292 —14.4 
900.00 073 -—135.6 14.415 | 25.8 —18.669 -72.6 228 —39.2 
1000.00 .151 —126.6 14.222, 3.7 —19.053 84.8 . 1340 -82.7 
1100.00 251 -137.8 13.582 —20.1 —19.685 —96.2 124 179.0 
1200.00 .350 —153.0 12.409 43.1 —20.714 —105.0 (259 124.3 
1300.00 415 —169.2 10.704 —63.7 21.525 —-110.5 . .399 95.9 
1400.00 451 177.7 8.849 -826 —22.087 . —114.7 .503 74.5 


1500.00 | .468 165.7 7.090 -97.4 —22.175: -118.8 .583 58.1 





Avantek; Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 -. Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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. — UTO/UTC 1012 Series 
QAVANTEK oe Thin-Film Cascadable Amplifier 


5 to 1000 MHz 





FEATURES —-- | APPLICATIONS 


e Frequency Range: 5 to 1000 MHz e IF/RF Amplification 
e Low Noise Figure: 2.5 dB (Typ) 

e Medium Gain: 16.0 dB (Typ) 

e Temperature Compensated 








CASE GROUND 
UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 1012 Series is a wideband, general- tors couple the RF through the amplifier 
purpose thin-film bipolar RF amplifier using while output inductance maintains a low 
resistive feedback and active bias for VSWR. The 1012 Series amplifiers are 
stability over temperature and bias vari- available in either the TO-8 hermetic case 
ations. Input and output blocking capaci- or connectored TC-1 package. | UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Characteristic Typical P 
Te = 25°C Te= 0° to 50°C = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 











SCHEMATIC (@ +15 VDC unless otherwise noted) 
| KEY: +25°° —— - 
+85°C— — — — 
-55°C——- —— 
Noise Figure 

~ 

oe 

¢ 

& 

c 

3 

2, 

0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ........ ccc cee c ee cceeceeeesereneeens 17 Volts Oia use auauauisiinie fad ema eaas at Sradauh tian 105°C/W 
Continuous RF Input POWOE: 3.235 20d. du tence y es +13 dBm Active Transistor Power Dissipation ............... 120 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... . 18°C 
Storage Temperature ........... tae bein ares —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,253,000 Hrs. 
“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams | 
Avantek, Inc. . 481 Cottonwocd Drive, Milpitas, CA 95035 .. Contact your local representative, distributor or field eales office for further Information. Lietinge are In the back of thie Data Book. 
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UTO/UTC 1012 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
a 
aes 
Ps 3 
s- 3 
2 © H 
0 200 400 600 800 1000 
Frequency, MHz ' . Frequency, MHz . Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
= sha 
33 
eo ee 
oe lem 
= 
27 
12 20 88 —_—_—_|_ 
0 200 400 600 800 1000 "0 200 +400 +600 800 1000 0 200 400 600 800 1000 


Frequency, MHz -* Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


























NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR . ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 — : 1.13 “17.03 , 167.43 : =46 -00 1.20 - 22.33 
150.0 1.13 17.09 161.48 ; -77 31 : 1.18 ' 22.45 
200.0 1.13 17.07 156.10 -=50 .30 1.18 22.27 
250.0 1.14 16.96 150.74 —21 30 1.17 22.48 
300.0 1.15 16.92 145.33 01 .30 1.16 22.71 
350.0 1.16 16.85 140.01 34 .30 1.15 22.83 
400.0 1.18 16.77 134.47 44 31 1.14 22.80 
450.0 1.18 16.65 128.96 57 32 1.13 22.90 
500.0 1.21 16.56 122.97 .22 31 1.11 22.98 
550.0 1.23 16.46 117.72 61 1 1.11 23.28 
600.0 1.25 16.40 111.81 .36 34 1.11 23.64 
650.0 1.28 16.43 105.60 =20 .32 1.11 23.65 
700.0 1.31 16.47 100.30 12 .30 1.13 23.99 
750.0 1.36 16.46 94.95 42 .30 1.15 24.23 
800.0 1.41 16.43 89.51 62 31 1.18 24.53 
850.0 1.48 16.44 83.70 44 132 1.22 24.86 
900.0 1.56 16.46 77.85 24 34 1.26 25.12 
950.0 1.66 16.48 71.46 -50 37 1.31 25.58 
1000.0 1.80 16.56 64.54 ~1.79 .39 1.37 26.02 
1100.0 2.21 16.66 49.98 es 45 1.53 27.19 
1200.0 2.86 16.58 88.77 — - 45 1.75 20.35 
1300.0 3.76 ' 45.87 - ae 15.05 _— 54 2.02 31.86 
1400.0 4.67 14.55 -3.57 | —_ -50 2.33 ; 34,08 

1500.0 _ 5.17 | 12.72 | -19.84. oat, es 37 2.51 32.48 
aennnrnnrnnnnrnnnr nner acer reece eeeeeeeree reer errr rrr rree eer eeerer a a e SS SSD 
S-PARAMETERS BIAS = 15.00 VOLTS 

FREQ Si Sa Si2 Se 
MHz Mag Ang 7 dB Ang dB Ang Mag Ang 
a re 
100.00 .026 -12.0 17.090 — 167.5 os 22.180 -6.5 .092 170.5 
150.00. - 044 32.5 17.084 162.0 22.099 5.8 .084 167.5 
200.00 "953 —40.0 17.019 155.9 22.274 -6.5 .084 163.5 
250.00 .056 45.1 16.064. 149.8 - 22.317 -10.2 .076 160.0 
300.00 - . 063 46.5 - 16,966 144.1 22.559 -13.1 .074 156.3 
350.00 .073 49.2 16.942 138.5 —22.669 -14.3 .071 156.6 
400.00 .083 51.1 16.905 133.2 22.774 -16.8 - + ,066 156.4 
‘450.00 094 82.9 16.796 127.8 -22.946 -20.0 .063 155.7 
500.00 .106 55.4 16.727 122.4 23.142 -21.5 .059 161.0 
550.00 116 ~57.0 16.677 417.0 23.342 -23.5 .058 165.8 
600.00 128 59.8 16.629 111.6 -23.378 -27.1 .056 175.4 
650.00 .142 ~61.9 16,580 106.2 23.704 -28.8 056 -175.4 
700.00 .158 -64.5 16.568 = —- 100.8 "23.714 -31.0 062 | 167.8 
750.00 173 -67.2 16.551 95.2 -24.059 -33.2 072 "460.4 
800.00 . .192 -71.0 - 46,516 89.4 24.432 -35.6 084 ~153.9 
850.00 211 ~75.9 16.532 83.3 - . 24.883 -38.3 .100 150.7 © 
900.00 .237 —80.5 - 16.560 77.4 -24.993 40.4 118 140.5 
950.00 .263 -86.0 16.573 70.9 -25.518 41.7 138 149.5 
1000.00 295 02.2 - 16505 64.1 a —25.979 44.5 160 | . 150.5 © 
1100.00 3790 107.1 16.633 49.1 . =27.098 49.3 .212 154.6 | 
1200.00 .479 1246 | 16.531 ‘= ° 323 : "29.122 -50.7 277 2461.5 
1300.00 572 -144.6 15,908 ’ 13.6 | 31.710 44,2 .343 -172.6.- 
1400.00 .642 ~165.5 14.638 ~3.7 33.189  § -26.2 308 1743 
1500.00 © .674 176.0 12.806 -17.6 -32.245 5.5 432 160.8 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
3-121 








/, AVANTEK UTO/UTC 1013 Series _ 
~ Thin-Film Cascadable Amplifier 
5 to 1000 MHz 
FEATURES APPLICATIONS. _ 


e Frequency Range: 5 to 1000 MHz 
e Medium Output Power: 

— +10.5 dBm (Typ) 

¢ Temperature Compensated 


DESCRIPTION 


The 1013 Series:is a wideband general- 
purpose thin-film bipolar RF amplifier using 
resistive feedback and active bias for 


stability over temperature and bias vari- 


ations. Input and output blocking capaci- 


¢ IF/RF Amplification 


tors couple the RF through the amplifier 


while output inductance maintains a low 


VSWR. The 1013 Series amplifiers are— 
available in either the TO-8. hermetic case 


or connectored TC-1 package. 





ne 





UTC—TC-1, p: 16-42 


ELECTRICAL SPECIFICATIONS ieseued) in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 
: | Typical Guaranteed Specifications - 


Te=2 25°C Te= = 0° to 50°C Te = —55° to +85°C. 


Characteristic 


Frequency Range 

Small Signal Gain (Min.) | 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current . 





TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise = | 

KEY: +25°C— : mE 
+85°C——— — 
-55°C —— - —— 


_ Noise Figure 


Noise Figure, dB 





Frequency, MHz Frequency, MHz 











MAXIMUM RATINGS | THERMAL CHARACTERISTICS* 

DG Voliage sic etavarncsaiavaeidt Gass ewuietas TZ VONSS. Ops nt es Beater eae tan etied het Po ergt ates 105°C/W 
Continuous RF Input Power ..................055 +13dBm —_ Active Transistor Power Dissipation snd apni tied arate 200. mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 21°C 
Storage Temperature ................... , . —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,249,000 Hrs. 
“R” Series Burn-in Temperature ............. oases +125°C 


“For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.4 grams; UTC— 21.5 grams 


Avantek, Inc: » 481 Cottonwood Drive, Milpitae, CA 95035 





« Contact your local representative, distributor or field eales office for further information. Listings are in he back of this Data Book. 
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UTO/UTC 1013 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) | ee, aes 
Power Output 4 8 Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 


























Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point ~ Gecond-Harmonic Intercept Point 
40 
E 
& S 
<3 w 
cf = 
16— 15 25 
0 200 400 600 800 1000 0 200 400 600 800 1000 0 200 400 600 800 1000 
_ Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ — VSWR GAIN _ PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG - DEV ns ee OUT | dB 
100.0 1.15 16.80 168.54 —1.03 .00 1.44 21.69 
150.0 1.13 16.90 163.11 —1.16 .29 | 1.42 21.87 
200.0 1.14 16.91 ; 4 158.23 -71 . 27 1,42 21.85 
250.0 1.13 © _ 16.83 153.30 —.33 rs 27 1.42. ; 22.16 
— 300.0 1.13 16.80 — 148.47 16 .27 1.41 22.29 
350.0 1.13 16.78 143.57 .59 .28 1.41 . 3 22.21 
400.0 1.12 : 16.72 -138.41 73 .29 1.41 22.35 
450.0 | © 4.1207 16.67 © ~ 433.32 — "96 30 1.40 22.35 
500.0 — 1.11 16.58 “  . 427.63 59 .29 sé 1389 - 22.42 
550.0. 1.12 16.54 122.75 1.03 .29 _ 1.37 22.54 
600.0. 1.11 16.53 . 117.05 .66 33 1.36 22.86 
_ 650.0 | 1.11 16.58 111.04 : -.01 31 1.35 22.89 
~ 700.0 1.12 16.70 105.89 15 .28 - 4.33 22.91 
' 750.0 1.13 16.74 100.81 40 29 1.31 23.27 
. 800.0 1.16 — 16.74 ; 95.61 52 .30 . 4.28. 23.31 
850.0 1.19. 16.80 ys 90.00 23 31 . 1.24 23.54 
900.0 .. 1.24 16.86 84.48 .02 32 1.21 00 23.63 
950.0 1.31 16.93 78.37 -77 35 1.17 23.97 
1000.0 1.40 16.99 71.78 —2.04 38 1.12 24.10 
1100.0 1.69 17.16 57.57 _ 43 1,06 24.93 
1200.0 2.17 17.19 , 41.05 _ 45 1.19 26.56 
1300.0 2.90 16.56 . 24.54. —_— 51 : 1.43 29.10 
1400.0 .3.82 — 15.39 6.14. _ .48 1.73 32.43 
1500.0 4.75 13.80" ~-9.81 - _ 38 2.01 31.88 
S-PARAMETER . . _ BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Z Sz 
MHz Mag Ang dB Ang dB Ang _ ‘Mag - - Ang 
100.00 101 177.4 16.864 168.8 —22.054 44 oe 179 169.6 
150.00 ~  ,092 —178.6 16.885 163.7 21.943 _ 4.4 173 163.5 
200.00 +090 -177.3 16.824 158.1 —21 .843 —~4.8 176 156.6 
250.00 088 —176.5 16.792 152.6 —22.033 —8.0 171 . 151.0 
300.00 7 - . 084 -177.1 16.834 . 147.3 22.121 | —9.8 ; 172 145.4 
350.00 .079 —175.3 16.838 . 142.1 — —22.414 -10.8 -171 140.9 
400.00 .073 —174.1 16.848 137.2 — —22.395 | —13.2 170 135.4 
450.00 - ~~ 067 ~170.9 16.789 132.2 —22.276 -15.3 169 130.8 
500.00 - 062 —166.8 16.764 127.3 —22.535 —16.7 167° 126.8 
550.00 . .___..057. —165.4 Bo 16.768 122.3 —22.590 -18.2 165 122.7 
600.00 ~ (054 . —157.7 16.748 ' 117.3 —22.645 —20.8 .158 117.8 
650.00 -«., . 052 —147.8 16.755 112.2 —22.792 —22.6 153 112.7 
700.00 . .054 —138.4 16.795 . 107.1 —22.784 —24.8 147 108.5 
750.00 .057 —128.4 os + 16.829 - 101.8 —22.980 —26.8 139 . -103.8 
800.00 _ 067° 119.3. 16.847 96.4 23.214 © -28.0 — 127 98.7 
850.00 .082 —115.3 16.902 90.4 —23.532 -30.3 115 93.6 
900.00 103 —113.0° 16.989 84.8 —23.644 -33.2 .100 87.3 
. 950.00 128 .. 114.9 17.051 - 78.6 —23.893 —34.3 .083 80.2 
1000.00 F 159, 117.3 —. 17.102 71.9 —24.072 36.4 . 064 70.0 
1100.00 ' 246 127.5 — 17.216 | 57.5 —24.932 —41.6 024 —7.4 
1200.00 -356 143.0 17.186 ° - 41.5 —26.478 —46.6 - 081 -97.3 
1300.00 . - 478 —161.6 | 16.709. . 23.4 - —28.700 —46.8 173 —125.6 
.1400.00__. . 586 178.7 .. 15.624 = . 6.0 31.741 31.8 | 265 .  =148.0. 
1500.00 .654 160.2 14,076 . 7 31.789. 1.7 335 .  =187.4- 





Avantek, inc. ~. .481 Cottonwood Drive, Milpitas,0A 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC/PPA 1021 Series 
Thin-Film Cascadabie Amplifier 
5 to 1000 MHz 





FEATURES 


e Frequency Range: 5 to 1000 MHz 
e High Gain: 23.0 dB (Typ) © 
e Medium Output | 
Power: +14.0 dBm (Typ) | 
e Temperature Compensated - 
e Surface Mount Option 


DESCRIPTION 
The 1021 Series is a two-stage bipolar RF 


amplifier built on a_ thin-film substrate. 


Active bias and resistive feedback provide 
for stability over ‘temperature and bias 
voltage variations. Input/output blocking 
capacitors couple the RF through the 















Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


DC Current 





MAXIMUM RATINGS 


DC Voltage ........ cee eee eect eee ees aa 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ...............--000% 
“R” Series Burn-In Temperature............. 


_ © Output Stage » 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm syste:: @ +15 VDC nominal unless otherwise noted) 


Characteristic 


Power Output @ +1 dB Compression (Min.) | 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 


aasie 17Volts  —- je 


APPLICATIONS 
e IF/RF Amplification 


amplifier while a low VSWR is maintained 
through the use of inductive tuning. The 
1021 Series amplifiers are available in 
three packages: the TO-8 hermetic case, 
the connectored TC-1 package or the sur- 
face mount PlanarPak PP-38. = 





PPA—PP-38, p. 16-35 





Guaranteed Specifications 


Typical — 
To = 0° to 50°C © Te = —55° to +85°C 


Te = 25°C 













TYPICAL PERFORMANCE Sema TEMPERA 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C— 
+85°C——— — 
SSC 


Noise Figure 





Noise Figure, dB 





Frequency, MHz Frequency, MHz 


THERMAL CHARACTERISTICS* 


dle. Eat eee ee GORE wees tee a eerecl eS 105/75°C/W 


eee +13 dBm Active Transistor Power Dissipation ats . we eeees « 280/460 mW 
. ~56°C to +115°C Junction Temperature Above Case Temperature .... 24/34°C 
, 62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 575,400 Hrs. 

eee +115°C *For further information, see High Reliability section, p. 17—2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC —21.5 grams; PPA—0.5 grams 


Avantek, Inc. 


- 481 Cobieinvood Drive, Milpitae,CA 95035 . Contact your focal representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC/PPA 1021 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output = Input VSWR Output VSWR 





_ Frequency, MHz _ Frequency, MHz — Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


IP, , dBm 
HP, , dBm 





| 0 .200 400 600 800 1000 
Frequency, MHz Frequency, MHz 








AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS % oo BIAS = 15.00 VOLTS 
FREQ VSWR GAIN | PHASE PHASE GPDEL ~~ VSWR sISOL 
MHz IN, dB DEG DEV ns OUT =~: «dB 
100.0 1.23 23.92 . -19.76 | —1,86 | .00 1.46 39.57 
_ 200.0 1.29 23.86 38.37 —.30 53 1.47 38.06 
300.0 1.32 23.81 —58.28 —.05 . 55 . 1.50 — 38.34 
400.0 1.33 23.86 _-77.78 : .60 56 1.53 — 38.86 
500.0 1.33 24.06 97.55 .99 53 . 1.57 39.30 
600.0 1.33 24.08 —117.37 1.32 56 1.62 © 40.29 
700.0 1.37 24.08 -137.82 1.02 58 169 41.20 
800.0 1.46 23.88 —158.85 17 59 ~ 1.75 42.65 
900.0 1.60 23.79 179.93 = 87 .57 1.80 44.65 
1000.0 1.75 23.77 158.44 —2.20 60 . 1.80 46.55 
1100.0 1.92 23.89 137.08 —_ 63 1.74 47.79 
1200.0 2.05 23.50 113.77 _ 67 1.57 45.26 
1300.0 1.94 22.61 89.77 — 61 1.41 44.27 
1400.0 1.81 21.46 68.99 — 55 1.32 43.97 
1500.0 1.75 - 20.55 50.19 — 52 1.29 45.01 


LINEARIZATION RANGE: 100.0 to 1000.0 MHz : ) 








S-PARAMETERS . . BIAS = 15.00 VOLTS 
FREQ Sa Sa = OO Sy2 Sa 
MHz Mag Ang > dB Ang — dB Ang . Mag Ang 
er Sy 
100.0 185 146.0 23.784 —18.6 —38.957 6.3 - 127 171.9 
200.0 - 196 121.9 23.853 —36.4 —38.320 -7.7 130 172.8 
300.0 208 101.8 23.911... 55.6 a —38.914 —13.9 144 166.8 
400.0 .217 82.3 “  . 24.117 -74.8 —38.946 —21.9 oO 157 156.7 
500.0 214 | 60.7 24.500 —94.9 —39.187 —30.0 174 142.7 
600.0 204 - 33.0 a 24.667 —115.4 —40.060 -39.4 194. 126.6 
700.0 ~ '. ,203 -1.5 S 24.741 | —137.0. —41.302 469 .- 214. 110.3 
800.0 . ' 218 ° 87.0 24.566 —159.8 —43.007 53.4 | pt A ROBE ~ 94.0 
900.0 .249 -67.7 24.335 177.3 —44.784 545° =~ 249. 79.7 
1000.0 7 277 -93.1 24.053 454.6 —47.587 414050 ‘ .248 65.2 
1100.0 .297 —116.5 23.828 132.8 —47.857 —23.1 .227 45.2 
1200.0 .299 —143.5_ 23.064 — 109.9 —44.830 —21.8 181 31.5 
1300.0 .255 —172.2 21.912. 87.4 —43.135 —30.0 137 18.9 
1400.0 .204 158.6 20.568 68.2 -42.697 #-—40.6 110 | 6.5 
1500.0 -169 127.2 19.516 50.7 —42.957 43.3 -108 —9.7 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. .Lietinge are in the back of thie Data Book. 
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QAVANTEK 


UTO/UTC 1023 Series 7 
Thin-Film Cascadable Amplifier 
10 to 1000 MHz 





FEATURES 


e Frequency Range: 10 to 

1000 MHz | 
e High Power: +26.5 dBm (Typ) 
e Medium Gain: 13.0 dB (Typ) 
e Temperature Compensated . 
e Low Phase Noise _ 
DESCRIPTION | 
The 1023 Series is a thin-film bipolar RF 
amplifier for higher output power and 
medium-gain applications up to 1000 MHz. 
Resistive feedback and active bias assure 
temperature compensation and increased 


immunity to bias voltage variations. Low 
VSWR is maintained by inductive tuning 


 tored TC-1 package. See page 3-128 for 


APPLICATIONS . 


e IF/RF Amplification 
e Output Stage 





- UTO—TO-8T, p. 16-48 


while the RF is coupled through the 
amplifier by internal blocking capacitors. 
The 1023 Series amplifiers are available 
in either the TO-8 hermetic case or connec- 





schematic. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless cenwiee noted) | 


Characteristic 
- Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 
30-500 MHz (Max.) 
500-1000 MHz (Max.) 


Typical 


| Guaranteed Specifications 
Te = 0° to 50°C Te = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


10-500 MHz 

500-1000 MHz 
Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


Phase Noise @ 500 MHz; 1KHz Offset 
TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 








KEY: +25°C 


+85°C ——— — 
Typical Phase Noise @ 500 MHz 
® +25°C , 





-55°C — - — 


oat : Noise Figure 











N 

= 

oO 

[ea] 

S 

S 

Gl 

8 

_ - 10. 400. 1K 10K 100K *50 300 600 700 900 1100 1300 1500 ' "10 200 400 600 800 1000 
Fourier Frequency, Hz Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* | 
DG Voltage cio) ont. cecncanemnsatso pareoe es 17 Volts Bec. Scat duataah hath etc S ilenadaet 52°C/W 
Continuous RF Input Power ..................0.. +17 dBm Active Transistor Power Dissipation ee ee 924/661/661 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature .. 48/34/34°C 
Storage Temperature ..................4.. —62°C to +150°C MTBF (MIL-HDBK-217E, Aup @ 90°C) .......... 410,200 Hrs. 
“R” Series Burn-in Temperature ...... Rae ound g +100°C “For further information, see High Reliability section, p. 17—2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or. field sales office. for further Information. Listings. are In. the. back of thie Data Book. 
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UTO/UTC 1023 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
igi 
c 
82 gx 
gS Be 
2 =e 
2240200 +400 + +600 +600 1000 “60 200 400 600 800 1000 1200 iis 500 MOOS 660 160n THRGOTTASe 
Frequency, MHz Frequency, MHz | Frequency, MHz 
_ Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
65 
Sa 
E ss 
a 50 
= 8 
25 . 38 40 
50 200 400 600 9800 1000 50 200 400 600 800 1000 50 200 400 600 800 1000 
Frequency, MHz i | Frequency, MHz - Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C alec 











S-PARAMETERS _ BIAS = 15.00 VOLTS 
FREQ Sa ; Sa - Ste ia Sz GPDEL PHASE 
GHz Mag _ Ang dB Ang ~ dB ‘Ang ~ Mag ~ Ang OK ns: DEG 
05 05 —31.0 13.6 171.8. -19.9 —3.0 13 174.08 1.25 64 —.32 
10 04 —21.4 13.6 160.3. -19.9 -9.6 13 —178.73 1.25 64 —1.24 
15 05 —20.8 13.5 149.5. -19.9 —15.4 13 —174.13 1.26 .59 —1.32 
20 06 —23.4 13.5 139.0 -20.0 —20.9 13 —170.65 _ 1.27 .59 —1,26 
25 07 —29.8 13.4 128.7 —20.0 —26.4 13 —167.63 1.27 58 —.98 
30 08 —37.0 13.4 118.6 -20.0 -31.9 14 —164.78 1.28 .56 —.47 
35 09 45.8 13.3 108.3 -20.0 —37.4 14 —162.71 1.28 _ 57 —.09 
40 10 —55.1 13.3 98.1 -20.0 42.9 15 —160.83 1.28 | 57 32 
45 12 64.3 13.2 87.9 —20.0 —48.6 16 —159.18 1.29 .57 70 
50 13 —74.0 13.2 77.7 —20.1 —54.4 16 —157.64 4.29 57 1.15 
55 14 84.2 13.2 67.6 —20.1 -60.0 16 —156.40 1.29 © 56 1.63 
60 16 94.7 13.1 57.2 —20.0 —66.0 17 —155.50 1.29 57 1.91 
65 17 —105.1 13.1 46.8 —20.0 —72.0 17 —154.47 1.29 .58 2.10 
70 17 —116.4 13.2 36.2 —20.0 —78.4 16 —153.12 "4.29 .59 2.11 
75 18 —128.4 13.2 25.3 —20.0 84.9 16 —151.21 1.28 .60 1.88 
80 18 —141.6 13.2 14.3 -20.0 —91.8 15 —147.75 1.28 .62 1.42 — 
85 17 —156.1 13.3 2.9 —20.0 -99.0 14 —141.66 1.28 .64 .65 
90 17 -173.3 13.4 9.1 -19.3 —106.4 13 —132.12 - 1.27. . .66 -.72 
95 16 166.3 13.5 —21.5. —19.9 —114.5 13 —117.40 1.26 .69 —2.50 
1.00 16 140.7 13.5 -34.6 -19.9 —123.2 15 —102.32 1.26 73 —4.97 
1.10 19 80.8 13.6 —63.0 —20.2 —141.9 25 —86.40 1.24 81. 
1.20 .29 30.6 13.3 -94.9 —20.8 —162.2 41 —89.64 1.23 2ST 
1.30 .40 -6.9 12.6 —131.1 —22.0 177.7 57 —100.99 1.21 1.04 
1.40 48 —35.6 10.7 -171.2 —23.7 158.9 71 —115.51 1.22 1.14 
1.50 52 —53.7 7.0 149.7 —25.9 143.8 80 —130.62 1.43 1.04 — 
160 © 67 | —66.0 2.0 120.7 —28.3 133.8 83 —144.34 2.28 72 
1.70 .63 — =77.6 © —3.1 ‘402.8 31.0 — 129.7 84 —156.22 4.63 43 
1.80 - 68 88.8 — 7.6 92.0 83.3. 138.5 84 —166.66 9.44 .25 
1.90 71 —99.0 “11.5 9 852 .. 82.5. 154.0 82 —175.60 13.15 14 
2.00 4 —108.0 | -14.8 82.6 —29.5 152.8 — 81 177.14 13.42 |. .05— 
2.10 77 —116.2 -17.3 81.5 27.4 138.6 . 81 170.41 12.87 .02 
2.20 79 —-123.9  -19.1 78.3 —26.6 122.3 82 163.51 12.44 .08 
2.30 81 —131.2 ~ —20.7 73.9 —26.5 107.5 84 156.54 12.61 14 
2.40 - 82 —138.0 —22.0 69.1 26.6 . 93.8 85 149.70 13.26 14 
2.50 83 —144.6 —23.5 62.5 —27.0 81.9 85 143.51 15.06 18 


LINEARIZATION RANGE: .05 to 1.00 GHz 












~- Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. Contact your local representative, distributor or field eales office for further information. Listinge are in the back of this Data Book. 
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A Ut a | oa __UTO/UTC 1024 Series 
QAVANTEK Thin-Film Cascadable Amplifier 





10 to 1000 MHz 
FEATURES | APPLICATIONS 
e Frequency Range: 10 to e IF/RF Amplification 
1000 MHz e Output Stage 
e High Power Output: ; 
+24 dBm (Typ) 


e Medium Gain: 13.0 dB (Typ) | 
e Temperature Compensated 


DESCRIPTION 


The 1024 Series is a thin-film bipolar RF VSWR is maintained by inductive tuning 
amplifier for higher output power and while the RF is coupled through the ampli- 





medium-gain applications up to 1000 MHz. fier by internal blocking capacitors. The 

Resistive feedback and active bias assure 1024 Series amplifiers are available in. 

temperature compensation and increased either the TO-8 hermetic case or connec- ! 
immunity to bias voltage variations. Low tored TC-1 package. | UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic Typical __._ Guaranteed Specifications 
: Te=25°C | Te =0°to 50°C Te = -55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 
| Power Output @ +1 dB Compression 
10-500 MHz (Min.) 
© §00-1000 MHz (Min.) 
~ Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
~ One Tone 2nd Harmonic Intercept Point 
DC Current 




























TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise. noted) 





KEY: +25°C 
BOSS — = 
-55°C—-—— | 
Gain Noise Figure 
= +) 
2 
¢ 
= 
Hn 
Cc 
8 
3 
~ 80 300 500 700 900 1100 1300 1500 10 200 400 600 9800 1000 
Frequency, MHz _ Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ........ ccc eee ee eee eens 17 Volts Cie Biota Yat een Beceem ae ERE e 72/52/52°C/W 
Continuous RF Input Power ..............+..005- +14dBm Active Transistor Power Dissipation ........ 663/498/498 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature .. 48/26/26°C 
Storage Temperature .............-5---0e- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 454,100 Hrs. 
“R” Series Burn-in Temperature ................-4- +100°C *For further information, see High Reliability section, p. 17-2. 


_WEIGHT: (typical) UTO— 2.1 rams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 ~~. Contact your local representative, distributor or feld sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 1024 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





“80 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz ~ 


Third-Order Intercept Point Second-Order Intercept Point | Second-Harmonic Intercept Point 





Frequency, MHz : i. Frequency, MHz oe Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) _ 




















S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ | . Si ; . Sa S42 Sz GPDEL PHASE 
GHz Mag _ Ang _ dB.) Ang dB Ang Mag Ang ns DEG 
.05 .03 — 75.5 14.0 © 173.0 —20.3 -3.0 17 167.95 .56 28 
10 .03 -81.5 14.0 163.1 —20.3 -8.4 17 162.02 56 —.67 
~ 15 .04 84.5 13.9 153.8 —20.3 —13.5 16 155.20 51 -.83 
.20 .04 -87.2 13.9 144.8 —20.4 -18.2 15 148.08 .50 —.83 
.25 .05 - 88.2 13.9 135.9 —20.4 —23.1 14 140.82 .50 -.69 
30 .06 —90.3 13.8 127.2 —20.4 -27.8 13 133.74 .48 -.39 
.35 .07 —92.6 ’ 13.8 118.4 —20.4 -32.6 12 126.79 49 —.15 
.40 .09 -95.1 13.8 109.6 —20.4 —37.6 11> 119.60 .49 11 
45 10 -97.2 13.8 100.8 —20.4. 42.3 .09 112.39 .49 36 
.50 11 —100.0 13.7 92.0 —20.4 -47.3 .08 104.69 .49 63 
55 12 —103.2 13.7 83.3 —20.5 —52.5 .06 97.15 | 49 93 
.60 13 —106.0 13.7 74.5 —20.5 —57.4 .04 88.39 49 1.13 
.65 14 —108.9 13.7 65.4 —20.5 -62.7 .03 78.21 .50 1.12 
70 14 —111.7 13.7 56.4 -20.5 -68.0 .02 63.26 .50 1.20 
75 14 —114.1 13.7 47.3 —20.5 —73.4 .01 30.58 51 1.06 
.80 14 —115.4 13.8 38.0 —20.5 -79.3 .00 -~67.33 51 84 
85 14 —115.6 13.8 28.5 —20.5 -85.1 .00 —142.32 53 41 
.90 13 —113.5 13.9 —18.7 ~—20.4 -91.2 .01 116.90 54 —.34 
95 12 —107.5 - 13.9 8.7 —20.4 —97.6 .02 85.99 .56 —1.38 
1.00 12 -97.0 14.0 -1.8 —20.4 —104.7 .05 70.20 58 —2.80 
1.10 15 -69.6 14.1 —24.2 —20.4 -119.7 13 46.32 64 
1.20 .26 —60.7 14.0 -49.0 —20.6 —136.9 .26 24.62 70 
1.30 41 —68.1 13.4 —75.7 —21.3 —155.7 .42 2.25 75 
1.40 .57 -82.1 12.4 —102.8 —22.5 —174.6 58 —20.06 75 
1.50 .68 -97.2 10.8 —128.5 —24.2 168.9 70 —40.77 70 
1.60 74 —111.2 8.9 —151.9 —26.5 156.4 .78 —59.50 63 
1.70 76 —123.5 7.0 —173.0 ~28.8 150.5 82 -75.96 57 
1.80 76 —133.7 5.2 167.2 -30.4 154.2 82 -90.25 54 
1.90 72 “141.3 3.7 ' 447.2 30:2 159.7 .80 —102.36 57 
2.00 69 '  =—145.7 2.2 124.4 —28.7 155.8 79 —112.25 66 
2.10 .67 —146.7 A ; 97.2 —27.6 144.9 79 —121.69 77 
2.20 ~ . .70 . =147.0 -3.1 69.9 —27.1 131.5 .79 —131 .24 73 
2.30 75 —150.1 —7.4 48.7 —27.1 118.8 .80 —140.87 53 
2.40 80 —155.5 -12.0 36.0. —27.1 106.5 81 —150.78 29 
2.50 83 —161.6 -16.2 31.6 —27.4 94.3 82 —160.49 08 


LINEARIZATION RANGE: .05 to 1.00 GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of thie Data Book. 
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, AVANTEK UTO/JUTC 1033 Series ss 
Thin-Film Cascadable Amplifier 
5 to 1000 MHz 
FEATURES ~ APPLICATIONS 


e Frequency Range: 5 to 1000 MHz 
e Output Power: +16.0 dBm (Typ) 
e Medium Gain: 11.0 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 1033 Series is a general-purpose, 
high-performance thin-film RF amplifier 
with resistive feedback and active bias 
circuits for temperature compensation and 
increased immunity to. bias voltage vari- 
ations. Low VSWR is maintained by 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic 
= 25°C 


e IF/RF Amplification 
e Output Stage 





UTO—TO-8T, p. 16-48 


inductive tuning while the RF is coupled 
through the amplifier by internal blocking 
capacitors. The 1033 Series amplifiers are 
available in either the TO-8 hermetic case 
or connectored TC-1 package. | 





UTC—TC-1, p. 16-42 


Guaranteed Specifications 


Be . 
= 0° to 50°C = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
{@ +15 VDC unless otherwise noted) 


KEY: +25°C 
485°C — ——— 


Noise Figure 





Frequency, MHz Frequency, MHz 











MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Volage: 3 oi x biG ada re eee gorge saaes § 17 Volts Die. n.d rane ue Pace eet hata teedoreures eased 75°C/W 
Continuous RF Input Power .........-..-.-..+++: +13 dBm Active Transistor Power Dissipation ............... 400 mw 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature ....... 30°C 
Storage Temperature ...............00008- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,291,000 Hrs. 
“R” Series Burn-in Temperature ................-4: +115°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 
Contact your local representative, distributor or field sales office for further "information. Listings are In the back of this Data Book. 
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UTO/UTC 1033 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





Frequency, MHz i Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 





0 200 400 600 800 1000 0 20 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 














NUMERICAL READINGS . BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE PHASE GPDEL — VSWR ISOL 
MHz IN dB DEG DEV | DEV ns OUT dB 
100.0 1.39 “8 10.538 166.21 : 1.28 —3.05 00 1.24 16.18 
200.0 1.37 10.45 . 151,69 19 -3.03 39 1.27 16.14 
300.0. 1.36 10.42 137.51 —.56 2.69 40 1.32 16.20 
400.0 1.35 10.44 ~ 123.83 —.83 —1.85 36 1.36 16.23 
500.0 1.34 10.43 110.55 —.69 —.60 37 _ 1.41 16.29 
600.0 1.32 10.40 97.76 —.05 1.13 36 1.44 16.33 
700.0 1.28 10.38 84.54 14 2.43 35 1.48 16.37 
800.0 1.25 10.43 71.73 74 4.15 38 1.50 16.34 
900.0 1.22 10.49 57.96 .40 4.91 40 1.53 16.36 
1000.0 1.20 10.56 43.42 -71 4.89 41 1.55 16.44 
1100.0 1.20 10.66 27.99 _ 4.00 44 1.59 16.57 
1200.0 1.23 10.75 11.66 _ 2.21 47 1.64 16.77 
1300.0 1.30 10.81 —5.93 _ —.84 51 1.71 17.08 
1400.0 1.44 10.69 —24.70 _ —5.09 .54 1.79 17.45 
1500.0 1.67 10.22 44.90 _ ~10.77 58 1.90 17.83 
1600.0 2.02 9.33 —~65.69 _ — 55 1.93 18.14 
1700.0 2.52 8.08 —84.19 _— _ 47 1.91. 18.28 


meer nn errr SS assess SSS sss sss SSSR 
LINEARIZATION RANGE: 100.0 to 1000.0 MHz 








S-PARAMETERS BIAS = 15.00 VOLTS 
enn nn nnn aera rrr errr eee SS SS SSS SSS SSS sss SS SSS SSSR? 
FREQ Si Sa Si2 Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .104 —169.5 10.846 165.1 —15.973 -—5.7 .066 134.5 
200.00 113 —168.3 10.700 152.6 —16.157 ~—12.1 .083 108.2 
300.00 126 —169.6 10.665 138.5 —16.038 -17.7 105 87.8 
400.00 1386 -—172.6 10.579 123.5 —16.236 —23.8 128 71.6 
500.00 147 —178.1 ; 10.561 110.8 —16.090 -~30.5 .146 57.8 
600.00 .148 176.4 10.430 97.3 —16.184 -37.1 .161 42.7 
700.00 .147 170.0 10.411 83.6 —16.148 —41.7 176 28.9 
800.00 .138 162.6 10.377 70.3 —16.223 -48.8 .182 16.4 
900.00 125 154.9 10.456 56.1 —16.076 —56.0 .191 1.1 
1000.00 .106 145.3 10.447 42.6 —15.991 -61.7 .198 15.5 
1100.00 .081 133.5 - 10.6386 28.2 —16.097 -68.4 .207 -32.0 
1200.00 .052 115.6 — 10.642 12.9 —16.178 —75.4 221 -49.7 
1300.00 .037 - 68.9 10.752 —4.1 —16.290 —83.9 241 —70.1. 
1400.00 .059 13.0 — 10.790 —21.2 —16.441 -90.4 ; .265 ~90.1 
“1500.00 115 ~8.4 10.467 ~40.4 —16.762 -96.8 .295 ~112.3 
1600.00 .199 —24.1 9.750 —60.4 —17.071 —102.6 323 —135.6 
1700.00 .3802 -39.3 8.771 -—80.3 —17.086 —108.2 335 —157.2 
1800.00 .402 $2.3 7.209 —96.1 ~17.036 —115.2 .336 —178.6 
1900.00 494 -67.3 5.523 —110.3 ~16.990 ~122.3 329 163.1 
2000.00 -565 ~79.3 3.904 —122.7 —17.141 —129.0 314. 448.4 


SS Sst sess aeons 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, dletributor or field sales office for further information. Listings are in the back of thie Data Book. 
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, A AI" ee -_- UTO/UTC/PPA 1043 Series 
QAVANTEK _ Thin-Film Cascadable Amplifier 








10 to 1000 MHz 
FEATURES | APPLICATIONS 
e Frequency Range: 10 to e Wideband RF System Front End 
1000 MHz e Surface Mount Assembly 
e High Dynamic Range 
e Low Noise Figure: 2:5 dB (Typ) | ~ easmanouno 
e Medium Power Output: | UTO—TO-8T, p. 608 
+8.0 dBm (Typ) : 
e Temperature Compensated 
e Surface Mount Option 
DESCRIPTION , 
The 1043 Series is a thin-film bipolar RF ations. The 1043 Series amplifiers are 
amplifier using lossless feedback for low available in three packages: the surface . 
noise, high dynamic range and efficient mount PlanarPak PP-38 (.375 in. x .375 in.) 
operation; and active bias circuits to assure =» case, the TO-8 hermetic case and the 
good temperature compensation and connectorized TC-1 case. 





increased immunity to bias voltage vari- 


PPA—PP-38, p. 595 
ELECTRICAL SPECIFICATIONS" ‘2 (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 






Guaranteed Specifications 
Gharavtarisiie . Typical 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range. - ~ 10-1000 
Small Signal Gain (Min.) | 
Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 

Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

DC Current 


NOTE: a Both RF nut and RF output pins are at DC ground—no blocking capacitor. 


. PPA = Preliminary 
<2 TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC @ +15 VDC unless otherwise noted 
KEY: +25°C 
35°C — 
—55°C—- — 
Gain Noise Figure 











9 
0 200 400 600 800 1000 


Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS 7 THERMAL CHARACTERISTICS* 
OC Volta 5. .a.unenin dle oetecanseeenmeeuneen 17 Volts Bie ptt deat cn tannin ngankankant ie 105°C/W 
Continuous RF Input Power ..............--eeeee +13 dBm Active Transistor Power Dissipation ............... 176 mW 
Operating Case Temperature .............-. —56°C to +125°C © Junction Temperature Above Case Temperature ....... 19°C 
Storage Temperature ................0006- 62°C to+150°C | MTBF (MIL-HDBK-217E, Ayr@ 90°C) .......... 767,000 Hrs. 
“R” Series Burn-in Temperature ...............--.: +125°C . __ *For further information, see High Reliability section, p. 17-2. _ 


WEIGHT: ical) PPA—0.5 grams; UTO— 2.1 rams; UTC—21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 « Contact your local representative, distributor or field ealee office for further Information. Lietinge are In the back of thie Data Book. 
3-132 





UTO/UTC/PPA 1043 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 





0 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz. 








AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 


NUMERICAL READINGS BIAS = 15.00 VOLTS 














FREQ VSWR GAIN _ PHASE PHASE GPDEL . . VSWR ISOL 
MHz IN dB - DEG DEV ns OUT dB 
100.0 ' 1.09 10.77 160.26. —5.71 .00 1.17 16.80 
200.0 1.19 10.67 152.36 —4.78 43 1.35 16.72 
300.0 1.29 10.67 137.24 : —3.07 42 ~ 1.53 17.08 
400.0 1.36 10.72 122.72 —-.75 39 1.69 17.24 
500.0 1.39 10.83 108.58 1.94 40 1.79 17.32 
600.0 1.38 10.95 94.02 4.22 42 1.81 17.39 
700.0 1.32 11.05 78.88 5.71 44 1.74 17.40 
800.0 1.22 11.19 61.92 5.79 48 1.58 17.35 
900.0 1.08 11.14 43.90 4.59 52 1.35. 17.29 
1000.0 1.08 10.95 25.03 2.56 54 1.10 17.20 
1100.0 1.25 10.43 5.65 .02 56 1.15 17.43 
1200.0 1.44 9.69 —14.26 —3.04 51 1.45 17.60 
1300.0 1.61 8.73 —31.95 —3.90 47 1.80 18.14 
1400.0 1.73 7.63 —48.41 —3.53 44 2.16 18.72 
1500.0 1.80 6.46 63.92 —2.20 .00 2.56 19.37 
EE 
S-PARAMETERS 7 - BIAS = 15.00 VOLTS 
eee eee 
FREQ Sa Sa Sie Sx 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 | .043 132.7 10.733 167.3 ; —16.533 169.4 .074 — - 414.0 
150.00 .065 104.3 10.682 159.2 —16.771 161.0 -109 96.5 
200.00 088 87.0 10.607 151.1 —16.946 154.2 149 83.7 
250.00 113 73.5 10.572 143.2 —16.949 147.6 181 73.9 
300.00 131 65.9 10.599 135.6 —17.247 140.9 207 65.2 
350.00 146 57.4 10.632 126.0 —17.155 134.5 233 57.7 
400.00 154 49.2 10.685 120.6 —17.085 129.0 252 50.8 
450.00 161 41.2 10.757 113.5 -17.273 123.3 267 43.5 
500.00 163 34.0 10.784 105.9 —17.291 117.7 277 36.7 
550.00 158 26.5 10.885 98.6 —17.319 112.0 280 30.0 
600.00 151 20.2 10.965 91.0 —17.320 106.5 281 23.6 
650.00 142 12.0 11.017 83.1 —17.373 100.9 273 17.1 
700.00 125 4.5 11.080 75.0 —17.426 96.1 259 9.9 
750.00 103 —4.6 11.173 66.5 —17.279 90.3 239 3.0 
800.00 080 —14.7 11.216 57.7 —17.303 84.6 211 —4.0 
850.00 052 —24.8 11.235 48.6 17.327 78.6 176 —11.9 
900.00 017 —53.0 11.167 39.0 —17.281 72.6 132 —18.4 
950.00 025 177.0 11.113 29.1 —17.233 66.6 085 —25.8 
1000.00 057 153.7 10.971 19.4 —17.276 60.7 032 —28.0 
1100.00 131 128.2 10.422 -7 —17.405 47.6 083 125.0 
1200.00 188 112.5 9.693 —21.0 —17.669 34.8 193 112.1 
1300.00 236 88.9 8.713 —39.0 —18.138 22.0 291 99.6 
1400.00 259 87.9 7.607 —56.0 —18.694 10.0 368 86.4 
1500.00 279 80.0 6.496 —72.2 —19.401 —1.2 433 78.7 





Contact your local representative, dietributor or field .sales office for further Information. Listings are In the back of this Data Book. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. 
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QAVANTEK 


_ UTO/UTC/PPA 1044 Series | 
Thin-Film Cascadable Amplifier 





10 to 1000 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 10 to e Wideband RF System Front End © 
1000 MHz 


e High Dynamic Range 
-e@ Low Noise Figure: 2.5 dB (Typ) 
e Medium Power Output: 
-+13.0 dBm (Typ) 
e Temperature Compensated 
e Surface Mount Option 


DESCRIPTION 


The 1044 Series is a high-power thin-film 
bipolar RF amplifier using lossless feed- 


back for low noise, high dynamic range, . 


and efficient operation; and active bias 
circuits to assure good temperature 


bias voltage variations. The 1044 Series 
amplifiers are available in three packages: 
the surface mount PlanarPak PP-38 
(.375 in. x .375 in.) case, the TO-8 her- 
metic case and the connectorized TC-1 





pompensaton and increased immunity to case. 
PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS" (Measured in a 50-ohm sic @ +15 VDC nominal unless otherwise noted) 
Guaranteed Specifications 


Te = 0° to 50°C . Te= —55° to +85°C 






Typical 
Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.)? 

Power Output @ +1 dB Compression (Min.)® 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

DC Current 

_ NOTES: 1. Both Rf input and RF output pins are at DC ground—no blocking capacitor/PPA-1044 = Preliminary. 


2. PPA-1044 Frequency Range is 20-1000 MHz. 
3. PPA-1044, Power Output = 12 dBm (typ) @ 0° to 25°C, 11.5 dBm from 0° to 50°C and 11.0 dBm from —55° to +85°C. 


a : TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC 








(@ +15 VDC unless otherwise noted) 
KEY: +25°C 485°C SEO 
te Gain Noise Figure 
a om 5[~ 
i -] 
= EN : 
gi_| | | IN @# 
o 10 3 a 
9 2 isi 
0 200 400 600 800 1000 SE ee 
. Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS" ? 
DC Vollade: x45. ccc lake eee ees ded aca A7VONEY. 6 fo25 8 Sia ee cae ea aoe eet oa a ene be 105°C/W 
Continuous RF Input Power ...:........-- essere +13 dBm Active Transistor Power Dissipation ............... 256 mW 
Operating Case Temperature .......... .... —55°C to+125°C —S— Junction Temperature Above Case Temperature ... 1... 27°C 
Storage Temperature ............-...-5- + “62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 955,100 Hrs. 
“R” Series Burn-in Temperature ...........-..--05: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC —21.5 grams_ 
~ Avaritek, Inc.» 481 Cottonwood Drive, Milpitae,CA 95035 « Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC/PPA 1044 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





0° 200 400 600 800 1000 1200 
Frequency, MHz 


Third-Order Intercept Point 





0 200 400 600 800 1000 


Frequency, MHz 





Frequency, MHz . Frequency, MHz 


Second-Order Intercept Point Second- Harmonic Intercept Point 
60 





Frequency, MHz — | : Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (T ypical production unit @ +25°C ae 


BIAS = 15.00 VOLTS 





NUMERICAL READINGS 
FREQ VSWR GAIN 
MHz IN dB 
100.0 1.13 11.12 
200.0 1.20 11.02 
300.0 1.27 11.01 
400.0 1.31 11.04 
500.0 1.30 11.12 
600.0 1.24 11.19 
700.0 1.18 11.21 
800.0 1.02 11.24 
900.0 1.28 11.04 

1000.0 1.51 10.69 


S-PARAMETERS 


- PHASE PHASE |. GPDEL | VSWR_ ISOL 
DEG DEV ns OUT dB 
168.56 | +287 00 117,— 16.40 
152.79. . -2.76 43. 1,28 16.39. 
137.95 4 -1.73 44 AT. 16.56 
123.61 > 39 1,49 16.64 
109.58 1.63 39 4.54 16.66 
95.25 3.19 A 1.52 16.52 
80.12 3.78 43 1.45 - 16.47 
63.73 3.42 47 1.35 | 16.44 
46.58 2.14 50 1.30 16.33 
28.83 28 52 1.40 16.44 


BIAS = 15.00 VOLTS 





- Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 








FREQ Sa Sa Sie , Se 
MHz Mag Ang _ GB Ang dB... Ang Mag _ Ang 
100.00 .063 154.8 11.090 1676 —16.592 169.3 .077 141.1 
150.00 .075 120.6 11.053 159.7 —16.417 161.1 .096 114.7 
200.00 - (089° °° 101.4 © 10.958 151.8 —16.537 152.8 124 100.4 
250.00 .108 85.3 10.930 143.9 —16.541 146.0 145 88.3 
300.00 1238. 78.5 10.946 136.4 —16.639 139.5 .164 79.6 
350.00 -130 65.9 10.980 129.0 —16.626 132.6 182 71.7 
400.00 134 56.4 11.016 121.7 —16.607 126.4 193 65.0 
450.00 132 46.7 11.073 114.7 —16.601 120.6 201 58.7 
500.00 127 39.5 11.084 107.2 —16.583 114.3 .207 53.1 
550.00 114 32.6 11.157 100.1 —16.585 108.4 .204 48.6 
_ 600.00 .096 24.7 11.202 92.6 —16.565 102.1 199 44.9 
650.00 .075 18.2 11.221 84.7 —16.503 96.5 189 41.8 
700.00 -_ .046 15.5 11.228 76.9 —16.470 90.3 176 40.5 
750.00 011 28.3 11.254 68.7 —16.407 84.4 160 41.8 
go00.00 "028 156.2 11.233 60.2 —16.406 77.7 144 46.0 
850.00 -~ 072 © 153.9 11.183 51.5 —16.434 71.0 135 53.9 
900.00 123 147.5 11.062 42.5 —16.370 64.7 -136 65.3 
950.00. 173 | 140.7 10.896 33.2 —16.366 58.1 148 75.0 
1000.00 oo»  .220 133.4 10.691 24.3 —16.460 51.8 174 82.9 
1050.00 . 269 123.8 10.378 -. 14.5... 16.543. 45.4 212 | ..85.8 
1100.00 316 - 116.2 10.038 5.5 —16.648 38.8 . 251°. 86.3 
.. .1200.00 .390 101.4 . 9.272 —11.7 _ 17.028 26.0 826 82.0 
1300.00 449 87.8 8.368 -27.1 —17.369 14.3 393 74.7 
1400.00 .486 75.0 7.393 41.8 -17.792 3.8 445 67.0 
1500.00 511 64.0 — ~ * 6.429 —55.2 —18.261 —6.5 - "484 60.0 


Contact your local representative, distributor. or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 1052 Series 
Thin-Film Cascadable Amplifier 
5to1000 MHz 





FEATU RES. 


Frequency Range: 5 to 1000 MHz 
5-Voit Supply 

Medium Power: +7.5 dBm (Typ) 
High Efficiency - 

Low VSWR 

Temperature Compensated 


DESCRIPTION 


The 1052 Series is a medium-gain thin-film 
RF amplifier using 5-volt bias for efficient 
operation. Resistive feedback and active 


bias assure temperature compensation . 
and increased immunity to bias voltage — 


variations. Low VSWR is maintained by 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 
e IF/RF Amplification 
e 5 Volt Systems 


induanve faring while the RF is coupled 
through the amplifier by internal blocking — 
capacitors. The 1052 Series amplifiers are 
available in either the TO-8 hermetic case 
or connectored TC-1 package. ; 





, “UTe—Tes, p. 16-42 


ELECTRICAL sin seal al ean (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


Guaranteed Specifications 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Laan Point 


‘++ DC Current 





MAXIMUM RATINGS 


DC Voltages i3 cikasn pescaneeadeaces Sneed 
Continuous RF Input Power ..............-- 


Operating Case Temperature ....... aie 
Storage Temperature ...........-.-0eseeee 
“R” Series Burn-in Temperature ............. 


ical) UTO— 2.1 grams; UTC— 21.5 grams 


. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 


WEIGHT: 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted 








KEY: +25°C 
85°C 
-55°C —_-—_— 


- Noise Figure 





Noise Figure, dB 
pop 8 & G2 DO N 


50 200 400 600 800 1000 1200 5 
Frequency, MHz 


200 400 600 800 1000 “1200 
Frequency, MHz 


THERMAL CHARACTERISTICS* 


——— 
a. geld ei te2 ace 9 Volts Buc btn Se tinkitde Sorta ga aca cog arcuate CNS g Gaia oan vat Sa. Stl Gsealg ike A 130/130°C/W 


degen +13 dBm Active Transistor Power Dissipation eee esses 125/175. mW 
—55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,550,000 Hrs. 
Solid +125°C 


*Eor further information, see High Reliability section, p. 17-2. 
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UTO/UTC 1052 Series 


Thin-Film Cascadable Amplifier 
TYPICAL PERFORMANCE OVER TEMPERATURE (continued) a a : 
Power Output . Ly. a Input VSWR Output VSWR 





*s 200 400 600 600 1000 1200 "8 200 400 600 800 1000 1200 "8 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


IP, ; dBm 
HP, , dBm 





50 200 400 600 800 1000 1200 50 200 400 600 800 1000 1200 50 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz | — 


AUTOMATIC NETWORK ANALYZER MEASURE 





MENTS (T ypical production unit at 425°C ambient) ; 


S-PARAMETERS . . BIAS =5.00 VOLTS 
~~ een nnn apes 
FREQ Si Sa Si2 S22 GPDEL PHASE 














GHz Mag Ang dB Ang dB Ang Mag Ang Z ash ie 
05 o2 . 44 1448 1729 189  -96 08 988 = | 





1413, 50 ~1.20 
10 03 992 - . 14.42 163.8 ~18.9 ~9.6 08 4.99 1.13 50 1.44 
15° 04 42.7 14.41 155.2 189 ~15.0 09 2.07 1.13 48 ~1.27 
20 05 40.7 14.40 .. 146.7. 19.0  —_ --20.1 09 ~.25 1.13 47 —95 
(25 07 36.2 1439 138.3 ~19.0 ~25.5 10 ~2.86 1.13 47 +54 
80 08 30.3 14.37 130.4 ~19.1 80.7 10 5.75 1.13: 46 0.00 
35 . 09 23.3 14.36 121.6 -191 . -358 1 -9.32 1.13 47 35 
40 10 16.7 14.34 113.2 192 41.3 12 “1275 9 144° 47 71 
45 9.0 14.33 104.8 ~19.3 46.4 12 ~16.88 1.14 47 1.13 
50 11 1.5 14.33 96.3 ~19.4 518 13 ~21.61 1.14 47 1.40 
55 1 49 14.2 87.7 194  -87.1- 14°  -26.32 1.14 48 1.58 
60 1 Th 14.92 78.9 195 626 14 ~30.87. 1.14 — 49 1.64 
65 11 ~16.2 14.31 70.2 196  -682 15 34.73 9 145 | 48 1.69 
70 11 ~19.8 14.31 61.2 197 -73.6 16 -38.59 1.16 50 1.50 
75 10 217 14.30 52.1 ~198 . -79.1 16 42,27 1.16 ‘51 1.24 
80 09 ~18.9 14.30 42.9 ~20.0 -85.0 A7_ 45.28 1.417 5 79 
85 09 ~11.3 14.29 334 ~20.1 -90.7 18 4790 1.18 53 11 
90  _—-_ 09 5 14.27 23.7 203 . 965 18 49,88 1.19 54 ~84 
95 1 109 1424 13.6 204 102.5 19 51.84 1.20 56 ~2.10 
1.00 15 16.6 14.18 3.4 20.6 ~108.8 20 53.84 1.21 58 3.80 
1.05 19 16.6 14.08 7.8 ~20.8 ~115.1 22 55.73 1.22 60 
1.10 25 128 13,92 “190 2146... 1244 24 -57.73 1.23 62 
1.15 32 «69 13.69 30.6 21.4" 127.7 25 60.48 1.25 65 
1.20 39 5 13.38 424  -217 134.0 — 27 63.98 126... ° 66 
1.25 46 8.7 12.95 54.5 22.1 ~140.1 29 68.19 1.27 67 
1.30 53 ~17.6 12.40 ~66.4 225 .-146.3 31 -72.90 1.28 66 
1.35 60 ~26.7 11.74 -78.3 23.0 151.8 33 -77.94 1.29 66 
1.40 66 ~35.6 10.98 -89.7 234 157.4 34 -83.29 1.31 64 
1.45 71 0 44.1 10.14 -100.7 ~23.2 ~162.2 35 68,84 1.32 61 
1.50 75 622°. 9240 -111.2 243-1710 35 -94.42 1.34 58 
1.55 79. 98  § 830 1213 .-246 ~171.9 85 99.92 1.37 56. 
_. 1.60 22 66.8 7.32 -130.8 25.0 ~176.5 | 35 ~105.48 1.40 52 
4.65 84. -73.5 6.33 139.2 ~25.3 179.6 34 ~111.13 1.45 50 
4,70; 85 ~79.6 5.31 =148.4 25.7 175.1. 34 ~116.61 151 48 
1,75 87 853 . 429 +1566 26.0 171.2 33 ~122.27 1.60 46 
1.80 88 905 © 329 -1648 262 1668 32 ~127.94 1.70 44 
185 =. 88 ~95.4 2.29 ~171.9 264 162.8 31 ~133.67 1.82 42 
199 89 -100.1 130 179.3 266 158.6 30 ~139.76 1.99 40 
1.95. 89 104.4 32 173.6 ~26.8 154.2 29 —146.09 2.16 40 
2.00 . 90 ~108.7 ~.67 166.6 ~27.0 149.2 28 -152.28 2.40 38 
2.05 90 112.5 -1.61 159.7 ~27.2 145.5 27 158.86 258 38 
2.10 90 ~116.4 259 1532 -973 140.5 26 ~165.48 287. 37 
2.15 91° 120.1 8.54 146.2 ~27.5 136.1 26 ~171.93 3.18 38 
2.20 91 123.6 4.49 139.9 27.7 131:6 25 ~178.40 3.60 34 
225 91 ~127.1 544 133.7 ~27.7 126.8 25 175.33 4.04 36 
2.30 91 130.5 °° -638 127.2 ~27.9 122.3 25 169.58 4.54 “37 
285° 9! +1339 ~— -7.36 121.0 28.1 117.7 25 164.06 § 54189 . 93 
2.40 91 1397.4  -832 114.6 283 1127 25 159.16 588... 36. 
2.45 91 -140.9 ~9.30 108.4 ~28.4 107.9 26 154.89 663. 36 





2.50. 0 144.3 —10.30 _ 101.9 —28.6 103.6 .26 151.29 7.80 338) 
LINEARIZATION RANGE: .05 to 1.00 GHz : ts - 

* Avantek, Inc. - « 481 Cottonwood Drive, Milpitas,CA 95095  . Contact your local representative, distributor or field ealee -office for further information. Listinge are in the back of thle Data Book. 
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UTM-1053 © 
Thin-Film Cascadable Amplifier 
5 to 1000 MHz 





FEATURES 


e Frequency Range: 5 to 1000 MHz 

-e MODAMP Silicon Monolithic 
Gain Stages | 

e High Gain: +30 dB (Typ) 

e Low VSWR | 


DESCRIPTION 


The UTM-1053 contains three silicon monolithic microwave . 


integrated circuit RF amplifiers mounted on a thin-film sub- 
strate to provide wideband, high gain performance. Internal 


. APPLICATIONS 
° IF/RF Amplification 





UTO—TO-8T, p. 16-48 


blocking capacitors cas the RF through this three-stage 


amplifier. The UTM-1053 is available in the TO-8. narmene 


package. 


ELECTRICAL SPECIFICATIONS ileaxtredl in a 50-ohm system @ +15 VDC nominal unless ehenwiee noted) 


_Guaranteed Specifications 





Typical - 
Te = 25°C Te = = 0° to 50°C Te = = —55° to 485°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 3 


TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted 











KEY: +25°C 
+85°C—— —— 
-§5°C—— - —— 
= Gain 
20 sS 
2% g 
26 
i: 
22 2 
20 x] 
18 : 6 L. 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 


Frequency, MHz 


Frequency, MHz 


MAXIMUM RATINGS 






THERMAL CHARACTERISTICS 
DC Voltage ..............005- Tea NR eas a ee 17 Volts Ojo! cae sian cies ee eeaeihcaatonatonen nets eee ee 1430/1 30/130°C/W 
Continuous RF Input Power .........--.--++-+++- +17 dBm _ Active Transistor Power Dissipation’ ....... 125/125/175 mW 
Operating Case Temperature ............... —55°C to +71°C Junction Temperature Above Case Temperature’ . 16/16/23°C 
Storage Temperature . ieee dvawaienn pata a as —62°C to +71°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 535,000 Hrs. 
“R” Series Burn-In Temperature .............-.-0065 +71°C 


_ Note 1: Values refer to 1st and 2nd stage transistors Sisspeael: 





WEIGHT: (typical) UTO— 2.1 grams 


Avantek, inc. . 481. Cottonwoed Drive, Milpitas;CA 95035 . Contact your local representative, dletributor or field sales office for further Information: Listings are in the back: of thle ‘Data Book. 
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UTM 1053 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 








© 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 “Q 400 800 1200 1600 2000 
Frequency, MHz _ Frequency, MHz | Frequency, MHz — 
Third-Order Intercept Point Second-Order Intercept Point ~ Second-Harmonic Intercept Point 

50 
é 
a 
x= 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 | 
Frequency, MHz Frequency, MHz aa Frequency, MHz — 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN »  % PHASE | GPDEL — VSWR — ISOL 

MHz IN dB DEV ns OUT dB 
100.0 1.15 31.10 . 2.01 .00 - 1.06 43.20 
200.0 1.08 30.79 12 74 1.13 48.73 
300.0 1.12 30.46 —.76 .67 1.15 58.84 
400.0 1.16 30.11 —.94 .68 1.20 55.41 
500.0 1.22 29.90 —96 .66 1.24 51.72 
600.0 1.27 29.77 —.07 .65 1.30 54.65 
700.0 1.31 29.48 17 .67 1.33 .- 49.54 
800.0 1.36 29.20 .60 .68 1.39 51.27. 
900.0 1.39 28.99 34 .69 1.43 49.36 
1000.0 1.41 28.85 —.55 .70 1.49 47.69 

S-PARAMETERS : > _ BIAS = 15.00 VOLTS 
FREQ $i Sa Si2 atl S» 

MHz Mag Ang dB ___Ang dB Ang Mag Ang 
100.00 .055 —166.8 31.488 159.6 —49.622 23.4 .041 —18.5 
150.00 ; .044  —162.6 31.381 148.6 —52.352 8.1 .048 -16.8 
200.00 .044 —151.7 31.268 187.8 —54.150 39.4 .058 —24.8 
250.00 .049 —139.7 31.171 128.3 —55.565 80.8 .064 —33.3 
300.00 .051 127.9 31.000 118:6 —59,.922 73.1 .067 -39.4 
350.00 .059 —118.6 30.855 - 109.3 62.893 30.4 se .080 —45.1 
400.00 .069 —115.4 30.656 100.1 —58.065 91.3 088 —50.9 
450.00 .080 —109.4 30.510 90.7 —56.606 54.3 .098 —55.2 
500.00 .090 —109.4 30.398 81.6 —59.501 70.4 110 —60.7 
550.00 101 —108.8 30.297 — 725 © -60.129 : 47.5 121 ' —64.0 
600.00 . 113 —110.1 30.230 63.6 —55.868. 61.5 133. —67.3 
650.00 123 —110.7 30.113 54.6 —53.130 96.5 144 -69.9 

_ 700.00 182 —112.5 29.959 45.6 —55.095 70.4 : 152. -73.8 
750.00 .140 115.8 29.853 36.4. —54.666 85.4 164 -77.6 
800.00 149 —119.4 29.662 26.8 —51.949 80.2 _ .176 —78.5 
850.00 155 —122.0 29.525 16.8 —53.425 106.0 181 -79.9 
900.00 159 © 124.5 = Z 29.375 6.9 —51.872 93.9 .186 —82.6 
950.00 - .166 —128.1 29.324 -3.2 —50.651 113.6 .198 84.3 

1000.00 -169 —130.1 29.172 —13.0 —51.330 100.3 .206 84.9 

1100.00 .167 -132.8 28,807. — 32.5 49.174 118.9 .216 88.3 

1200.00 -163 —132.6 28.347 -—52.9 —46.878 123.1 2233 - 89.2 

- 1300.00 ~ .156 —129.7 27.681 - -72.8 —46.023 116.7 .242 —91.5 

1400.00 .157 —123.8 26.792 92.0 —44.046 115.0 .259 92.8 

1500.00 171 -117.3 - 25.869 - —109.8 —42.855 112.2 .270 . 94.0 

1600.00 204 -1128 | 24.811 —126.6 —40.686 112.2 ss 301 -97.7 

1700.00 .222 -109.9 28.520 —142.2 —38,.903 108.0 .292 —100.5 

1800.00 .389 —95.2  " 23.283 —154.1 35.449 53.8 * 427 -93.3 

1900.00 394 -126.1 . » 21.584 | —175.4. | —44.824 72.7 | 852 —120.1 


2000.00 .363 —137.2 ___.20.254 172.3 ’ —41,273 | 95.2 | .280 —123.3 


Avantek, inc. . 481 Cottonwood. Drive, Milpitae,CA 95035 . Contact your local representative, dietributor or field sales office for further information. Listings are In the back of thie Data Book. 
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QAVANTEK 





FEATURES — 


Frequency Range: 5 to 1000 MHz 
High Gain: 24 dB (Typ) 

Low Noise Figure: 3.5.dB (Typ) 
5-Volt Supply 

High Dynamic Range 
Temperature Compensated 


Description. | 

The 1054 Series is a 5-volt two-stage, thin- 
film RF amplifier using active bias and 
resistive feedback for temperature com- 
pensation and increased immunity to bias 
voltage variations. Low VSWR is main- 


UTO/UTC 1054 Series 
Thin-Film Cascadable Amplifier 
5 to 1000 MHz — _ 


APPLICATIONS 


e IF/RF Amplification 
e 5 Volt Systems 


coupled through the amplifier by internal 
blocking capacitors. The 1054 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. OS 





UTC—TC-1, p. 16-42 


tained by inductive tuning while the RF is 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal-unless otherwise noted) 






Guaranteed Specifications 


Typical 
Te = 25°C To = 0° to 50°C To = -55° to +85°C 


Characteristic 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

‘Two Tone 2nd Order Intercept Point 

- One Tone 2nd Harmonic Intercept Point 

| DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +5 VDC unless otherwise noted 
KEY: +25°C 


485°C——— — 
55°C — - — 


SCHEMATIC 


é 





Noise Figure 





Noise Figure, dB 





5 200 400 600 ‘800 1000 1200 5 
Frequency, MHz 


200 400 600 800 1000 1200 
Frequency, MHz 


MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage cee csg i ps Neots eG eh 10.0 Volts ies ahaa tina eae ee rer ree 105/75°C/W 
Continuous RF Input Power .........-.- s+ seer ees +13 dBm Active Transistor Power Dissipation ............. 48/109 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ... 5.0/8.3°C 
Storage Temperature ............----eeeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 575,700 Hrs. 
“R” Series Burn-In Temperature ...........-..++55- +125°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO— 1.7 grams; UTC—21.5 grams | ; 


Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035. -. Contact your local representative, distributor or fleld sales office for further information. Listinge are In the back of this Data Book. 
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UTO/UTC 1054 Series 


Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output . Input VSWR Output VSWR 





85200 400 600 800 1000 1200 5 200 400 600 800 1000 1200 5 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point ' Second-Order Intercept Point | Second-Harmonic Intercept Point 








8 200 400 600 800 1900 1200 5 200 400 600 800 1000 1200 5 200 400 600 600 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 7 ; 

NUMERICAL READINGS . . ‘BIAS = 5 VOLTS 

FREQ GPDEL PHASE FREQ GPDEL - PHASE 
GHz ns DEG GHz ns DEG 
050 78 ~2.18 525 73 2.76 
075 78 ~2.30 550 73 3.11 
100 77 -2.37 575 73 3.46 
125 77 ~2.50 600 74 3.64 
150 75 2.40 .625 75 3.79 
175 74 -2.18 .650 75 3.90 
200 74 -1.91 .675 76 3.91 
225 74 -1.78 .700 77 3.80 
250 71 -1.31 .725 79 3.56 
275 72 -.90 .750 80 3.20 
.300 73 -.65 75 .82 2.71 
325 72 -.29 .800 83 2.05 
350 73 .05 .825 85 1.25 
375 72 40 .850 87 25 
400 71 82 .825 .89 -.86 
425 70 1.32 .900 92 2.29 
450 73 1.66 .925 93 -3.88 
A75 72 2.06 .950 .96 6.59 
500 72 2.43 975. 98 ~7.47 
1,000 .96 9.28 


LINEARIZATION RANGE: .05 to 1.00 GHz 


S-PARAMETERS OS BIAS = 5 VOLTS 








FREQ Sa __ Sa __ Siz S22 
MHz Mag — Ang > dB An . dB An Ma Ang 
.005 .07 -178.1 24.6 20.5 -34.0 21.1 21 166.95 
010. .05 -179.7 24.6 7.8 -34.0 9.8 . AG” =... 4 172.71 
.020 .04 -175.4 24.6 A -33.9 3.6 18 174,29 
.030 .04 -171.7 24.6 4.4 -33.9 1.0 18 174.63 
.040 .04 -167.7 24.6 -7.9 -33.9 -.8 18 174.60 
.050 .04 -164.4 24.6 -11.1 -33.9 -2.4 18 174,50 
.100 .06 -152.2 24.6 -25.4 ~34.0 -7.5 18 173.04 
.150. .07 -148.8 24.5 -38,7 -34.0 11.4 18 171.17 
200. .09 ~150.3 24.5 51.8 -34.0 -15.4 18 168.86 
.250 ah -154.5 24.4 64.8 -34.1 -19.7 18 166.00 
.300 13 -159.8 a) -77.7 -34.1 -23.3 . 19 162.32 
.350 . 14 -165.6 . 24.4 -90.6 ~34,2 | 27.4 .19 157.86 
.400 .16 -172.5 24.4 -103.5 34.2 -31.0 18 152.91 
.450 .16 -179.3 24.4 -116.5 ~34.3 -34.5 18 147.27 
.500 7 171.3 24.4 —129.6 -34.4 -38.6 17 141,05 
550. 17 162.0 24.5 ~142.8 34.3 42.6 15 134.50 
600 . 18 151.4 24.5 -156.3 -34.4 46.5 14 127.59 
650 . .18 139.9 24.6 169.9 -34.4 -50.5 12 121.05 
.700 .19 127.6 24.6 176.1 -34.4 54.6 .10 115.30 
.750 19 114.9 24.7 161.8 34.4 59.5 .08 111.90 
.800 .19 101.4 24.8 146.9 -34.6 64.1 : 05 116.92 
.850 .19 86.8 24.8 131.4 ~34.6 69.3 .03 - 152,00 
.900 17 69.5 248 115.2 -34.8 -74.2 .06 -158.75 
- 950 15 47.1 24.7 98.1 -35.1 -79.1 WY ~149,77 
1.000 12 15.1 24.4 80.4 -35.5 -83.9 17 -153.20 
1.100 14 -63.7 23.30 44.8 -36.8 -01.3 .28 - 168.85 
1.200 .22 -105.7 21.5 11.6 -37.6 01.7 .33 173.92 
1.250 24 -117.8 20.4 -3.5 -37.6 -89.5 .33 ; 165.62 
1.300 .25 -126.5 19.3 -17.9 -37.4 ~89.8 31 157.44 
1.400 .23 -139.1 17.1 44,8 36.5 ~02.0 .26 139.07 
1.500 17 -144.5 14.9 -70.1 35.5 -102.1 .19 415.14 
2.000 .26 -97.6 4.2 1754 34.8 -159.0 1 -83.31 


3.000 . 171.8 —16.4 45.9 36.5 105.7 41 136.14 
sessment senses 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your locat representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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VA Al : | UTM-1056 
| QAVANTEK Thin-Film Cascadable Amplifier 








10 to 1000 MHz 

FEATURES - APPLICATIONS 
e Frequency Range: 10 to _@ IF/RF Amplification 

1000 MHz | : 
@ MODANP Silicon Monolithic 

Gain Stages . 
e High Gain: 26.5 dB (Typ) | 
e Low VSWR x CASE GROUND 

| | Me . | UTO—TO-8T, p. 16-48 

DESCRIPTION | 
The UTM-1056 contains three monolithic cations. Internal blocking capacitors couple. 
microwave integrated circuits mounted on the RF through this three-stage amplifier. 
athin-film substrate to provide an RF ampli-. . The UTM-1056 is offered in the TO-8 her- 


fier suitable for wideband, high-gain appli- = metic package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed S ecifications 
Characteristic Typical Pp 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 10-1000 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 































* . TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC | @ +15 VDC unless otherwise noted 











KEY: +25°C 
ys 485°C — — — — 


Noise Figure 





© i 
g 6 
rs 
B, 
2. 
0 200 400 600 800 1000 1200 © 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS 
DC Voltage ...... 0. cece cee eee eee eee ees 17 Volts Cie eat de nana eo ee tea eee areas 100/90/90°C/W 
Continuous RF Input Power ..........-.--+-+ee5> +20 dBm Active Transistor Power Dissipation’ ....... 175/240/308 mW 
Operating Case Temperature ...........-. . 65°C to +100°C Junction Temperature Above Case Temperature’ . 18/22/28°C 
Storage Temperature .........-..---eeeeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aup @ 90°C) .......--- 284,100 Hrs. 
“R” Series Burn-In Temperature ............-----5- +100°C Note 1: Values refer to 1st and 2nd stage transistors respectively. 


WEIGHT: (typical) UTO— 2.1 grams a 
_ Avantek, Inc. + 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of thie Data Book. 
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UTM-1056 
Thin-Film. Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 


0 200 400 600 800 1000 1200 “0 200 400 600 800 1000 1200 ap 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 





40 
0 200 400 600 800 1000 1200 © 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz: Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 








NUMERICAL READINGS | . | _ BIAS = 15.00 VOLTS 
FREQ VSWR . GAIN PHASE GPDEL VSWR 
MHz IN - dB DEV ns OUT 
100.0 1.06 27.11 —-1.39 .00. . 1.16 
200.0 1.04 26.99 —77 - 67 1.21 
300.0 1.05 26.73 —.48 : 67 1.23 
400.0 1.06 26.48 18 66 1.26 
500.0 1.05 26.52 94 65 1.30 
600.0 1.06 26.76 2.49 67 1.30 
700.0 1.13 26.68 1.91 71 1.31 
800.0 1.18 26.70 .47 72 1.34 
900.0 1.22 26.70 —.39 73 1.31 
1000.0 1.28 26.49 —2.96 2 lt 1.24 
1100.0 1.36 26.12 : ‘79 1.14 
1200.0 1.44 25.73 79 1.09 
1300.0 1.55 25.00 80 1.30 
1400.0 1.70 23.67 78 1.63 
1500.0 1.68 23.16 79 1.87 
1600.0 1.72 21.70 81 2.50 
1700.0 1.77 19.89 75 3.20 
1800.0 1.81 — 17.56 70 3.82 
1900.0 1.76 15.65 63 4.18 
2000.0 1.70 13.62 00 4.46 


LINEARIZATION RANGE: 100.0 to 1000.0 MHz 














S-PARAMETERS BIAS = 15.00 VOLTS 
135 mA 

— ee SSS ls sssessssnrstasssseersascese 

FREQ Si ; Sa S22 Sa 

MHz Mag Ang dB Ang dB Ang Mag | Ang 

—_— SCO gg 
100.00 .005 66.7 26.968 155.9 —5§8.461 —-86.5 .095 4.2 
200.00 .014 71.0 26.819 129.9 —51.146 —18.7 .096 7.3 
300.00 .022 60.6 26.771 107.9 —62.887 29,9 105 4.0 
400.00 .029 66.4 26.495 82.6 —52.593 9.4 117 1.2 
500.00 .016 74.1 26.567 59.1 —5§5.136 -8 132 —4.7 
600.00 .017 95.3 26.513 35.1 —52.968 —21.2 134 -13.2 
700.00 .062 112.8 26.689 10.1 —51.633 —26.9 128 -18.2 
800.00 .074 99.2 26.636. —15.3 —51.910 —39.9 148 —26.9 
900.00 .078 91.6 26.532 41.2 —52.173 —66.5 144 44.3 
1000.00 107 84.8 26.515 68.2 —53.165 61.3 115 —64.6 
1100.00 134 84.6 25.953 -96.9 52.159 -82.0 .060 -99.7 
1200.00 .170 74.9 25.763 —125.3 —51.498 —78.5 .041 151.7 
1300.00 .213 67.3 24.976 —153.2 —55.669 —95.1 123 96.2 
1400.00 .241 55.5 24.022 178.3 —57.330 -76.3 .235 66.2 
1500.00 .284 39.1 22.711 150.5 —50.292 6 .299 41.7 
1600.00 .257 27.7 21.627 120.4 —48.659 44.7 433 31.8 
1700.00 .256 21.9 19.874 94.0 —50.520 -117.8 524 12.1 
1800.00 .274 15.5 17.720 68.4 —58.857 —33.9 580 —5.3 
1900.00 .267 6.7 15.558 45.4 —55.695 -39.2 .618 —18.5 
2000.00  .258 8 13.380 25.0 —58.326 —-30.1 .643 —29.6 

eee SC ie sesssssnseensnssnsnanssene 

grrr ee 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of thle Data Book. 
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| : UTM-1057 | 
QAVANTEK | Thin-Film Cascadable Amplifier 








10 to 1000 MHz 

FEATURES APPLICATIONS 
e Frequency Range: 10 to e IF/RF Amplification 

1000 MHz 
e MODAMP Silicon Monolithic 

Gain Stages 7 
e High Gain: 27.0 dB (Typ) v oles aabune 
e Low VSWR | UTO—TO-8T, p. 16-48 
DESCRIPTION | | us | 
The UTM-1057 contains three monolithic microwave inte- Internal blocking capacitors couple the RF through this three- 
grated circuits mounted on a thin-film substrate to provide a stage amplifier. The UTM-1057 is available in the TO-8 


RF amplifier suitable for wideband, high-gain applications. hermetic package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


- Guaranteed Specifications | 
Characteristic Typical " e 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) | 
Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 





TYPICAL PERFORMANCE OVER TEMPERATURE 











SCHEMATIC | @ +15 VDC unless otherwise noted) 
KEY: +25°C | 
95°C SS 
-55°C—— - —— 
Gain Noise Figure 

ae 

a’ Loe 

4 eis EE 

ir S 

3 

3 4 

250200 400 800800 1000 1200 «429 0 ~«200:«400 «600 «800 1000 1200 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS 
ea Le 
DC Voltage .... 0... cece eee nents 17 Volts Ciel canes ie teva rere kaa se Ree 100/90/90°C/W 
Continuous RF Input POWER 62 sec weeded bases +20 dBm — Active Transistor Power Dissipation’ ....... 175/300/480 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature’ . 18/27/43°C 
Storage Temperature ...........---.-- 00s: 62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .........- 161,700 Hrs. 
“R” Series Burn-In Temperature ........-.-.50+e05: +100°C Note 1: Values refer to 1st and 2nd stage transistors respectively. 


WEIGHT: (typical) UTO— 2.1 grams 
re ay aEEEEEEEETarrUsnely-UrUrTisSrGHiDy”OrG7IOE TUNED TORT TURP SHEET 7 PURINE? ELE VT EE PEE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local. representative, dietributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTM-1057 


Thin-Film Cascadable Amplifier 
ee een enn) 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








Power Output Input VSWR Output VSWR 
ae 
2g: 
8a 
5 3 
& oF 
0 200 400 600 800 1000 1200 “0 200 400 600 800 1000 1200 ar 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point : Second-Harmonic Intercept Point 
£ 
E 8 
os = 
35 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 © 200 400 600 800 1000 1200 
Frequency, MHz . Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ 425°C ambient) 

















NUMERICAL READINGS . BIAS = 15.00 VOLTS 
FREQ VSWR | GAIN PHASE GPDEL VSWR 
MHz IN dB DEV _s _ OUT 
nnn ern rear eree eS SSS SSeSSSSSSSsSSSSssSSSSssSssssiSsSsl SsssSS SS SSRSSSDSSSSSSSSS 
100.0 1.05 27.60 | —2.30 00 1.14 
200.0 1.05 27.49 —1.39 66 1.16 
300.0 1.06 27.27 —.62 66 1.18 
400.0 1.06 27.06 63 65 1.21 
500.0 1.05 27.11 1.84 65 1.24 
600.0 1.07 27.48 3.48 68 1.22 
700.0 1.15 27.46 2.76 72 1.24. 
800.0 1.20 27.52 95 74 1.25 
900.0 1.26 27.55 —-.81 76 1.21 
1000.0 1.34 27.28 —4.54 80 1.11 
1100.0 1.43 26.74 80 1.07 
1200.0 1.53 26.07 79 1.27 
1300.0 1.65 25.02 74 1.62 
1400.0 1.70 23.82 76 1.82 
1500.0 1.71 23.06 80 2.54 
1600.0 1.75 21.50 7 - 3.34 
1700.0 1.80 19.76 73 4.29 
1800.0 1.82 17.35 67 5.03 
1900.0 1.75 15.42 60 §.34 
2000.0 1.66 13.42 00 5.57 
LINEARIZATION RANGE: 100.0 to 1000.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
eee nn eer rr SS SS SSeS sss SSS SSS ss 
FREQ Si1 Sa Si2 Sap 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .008 114.1 27.481 456.1 —48.333 19.4 .063 2.7 
200.00 .019 71.2 _ 27.369 130.1 —54.226 —30.7 .076 11.8 
- 300.00 | 028 62.1 27.334 108.1 —59.069 —56.6 .085 11.6 
400.00 .036 60.9 27.044 83.6 —55.500 —53.7 .094 10.4 
500.00 | .025 61.7 27.153 60.4 —58.835 —4.4 108 -6.7 
600.00 .015 108.1 ; 27.207 38.7 —53.476 —7.4 106 -6.0 
700.00 .077 101.7 27.355 10.7 —53.406 —59.9 .109 5.0 
800.00 .082 99.9 27.463 —14.4 —52.683 —43.3 119 —13.2 
900.00 .095 99.0 27.429 —41.3 —53.902 -69.2 104 —36.1 
1000.00 130 89.5 27.363 -69.8 —52.103 —53.8 .060 -65.7 
1100.00 165 84.9. 26.608 —99.6 —§2.052 —80.9 .033 161.3 
1200.00 .202 - 74.7 26.158 —128.6 —55.613 —49.7 121 113.0 
1300.00 241 66.5 25.094 —155.9 —62.287 —98.2 .226 88.4 
1400.00 .272 54.2 23.788 176.9" —55.422 37.3 334 60.2 
1500.00 251 40.3 ~ 22.988 150.6 —48.524 —32.6 412 50.9 
1600.00 .268 33.5 21.404 ; 121.2 —49.941 —54.1 651 31.9 
1700.00 .263 27.5 19.688 95.8 —53.413 —108.7 625 — 12.2 
1800.00 .273 21.7 17.533 71.2 —54.797 —21.7 .662 —5.3 
1900.00 264 12.6 15.331 49.3 —55.126 —18.8 .687 —18.7 
2000.00 .242 6.4 13.173 30.1 _. §2.753 34.2 707 —30.5 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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QAVANTEK UTO/UTC 1058 Series 

za Thin-Film Cascadable Ampiitier 
5 to 1000 MHz 

FEATURES ‘APPLICATIONS 


e Frequency Range: 5 to 1000 MHz 
e High Gain: 24.5 dB (Typ) 

e Low Noise Figure: 3.7 dB (Typ) 

e 5 Volt Supply 

e High Dynamic Range | 

e Temperature Compensated 


DESCRIPTION 


The 1058 Series is a wideband, 5-volt, two- 
stage, thin-film RF amplifier using active 
bias and resistive feedback for temperature 
compensation and increased immunity to 
bias voltage variations. Low VSWR is 
maintained by inductive tuning, while the 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise 


e IF/RF Amplification 
e 5 Voit Systems 


RF is coupled through the amplifier by 
internal blocking capacitors. The 1058 © 
Series amplifiers are available in either the 
TO-8 hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


noted) 
Guaranteed Specifications 


Te = 0° to 50°C Te = -55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


Den nee eee enna n cern ee en 








TYPICAL PERFORMANCE OVER. TEMPERATURE 
@ +5 VDC unless otherwise noted 





KEY: 425°C———————-._ +85°C = —$ ——  -55°C ——- — 





r 

| - Noise Figure 

| 

| 

| 
RF i 

L 

© 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ~eicedan canine gee ei etaeatrseds 9.0 Volts re ee eee ee ern eee rarer ar er 105/75°C/W 
Continuous RF Input Power ...........----- eee: +13 dBm Active Transistor Power Dissipation ............. 48/228 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 5.0/17.0°C 
Storage Temperature .............-0 ee eeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 572,300 Hrs. 
“R” Series Burn-in Temperature ...........-..0555: +125°C *For further information, see High Reliability section, p. 17-2. 





Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 


ical) UTO— 1.7 grams; UTC — 21.5 grams 


. Contact your local representative, dietributor or field eales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 1058 Series 
i 3 Thin-Film Cascadable Amplifier 
TYPICAL PERFORMANCE OVER TEMPERATURE (continued) | 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 





© 200 400 600 800 1000 1200 ee 200 400 600 800 1000 1200 © 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 








0 
0 200 400 600 800 1000 1200 0 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 


NUMERICAL READINGS . BIAS = 5 VOLTS 
FREQ GPDEL PHASE FREQ GPDEL PHASE 
GHz ns DEG GHz ns DEG 
050 80 -1.57 525 72 2.57 
075 80 —1.88 .550 71 2.03 
100 78 -2.11 575 72 3.19 
125 77 -2.31 .600 73 3.45 
150 76 2.31 625 74 3.61 
175 73 —2.08 .650 75 3.70 
200 73 -1.87 .675 75 3.72 
225 74 —1.78 .700 76 3.70 
250 71 —1.34 .725 78 3.47 
275 71 -.98 .750 79 3.14 
300 73 74 775 81 2.67 
325 71 =37 .800 82 2.03 
350 72 —11 .825 84 1.30 
375 72 10 .850 86 37 
400 71 67 825 88 -79 
425 71 1.14 .900 91 2.11 
.450 71 1.47 925 .92 3.59 
.475 72 1.81 .950 . 04 -5.27 
.500 71 2.22 975 - 96 -7.13 

1.000 .96 8.95 


LINEARIZATION RANGE: .05 to 1.00 GHz . 
S-PARAMETERS BIAS = 5 VOLTS 














——————  eeeeeeeeeENNNIAS EO VOLIS 
FREQ Sa Sa S12 , Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
gE LY 
005 03 130.7 25.2 22.4 ~34.0 23.4 23 166.76 
010 01 130.2 25.1 8.5 ~34.1 10.6 21 173.54 
020 01 124.7 25.0 1 34.1 44 21 175.80 
.030 01 ~113.1 25.0 4.5 34,2 7 21 176.20 
040 02 ~112.4 25.0 8.1 34.2 1.0 21 176.11 
.050 02 111.3 25.0 “11.4 34,3 2.3 21 175.77 
100 04 118.3 24,9 ~25.8 34.2 ~7.5 21 173.45 
.150 07 124.7 24.8 -30.2 34.4 -11.3 21 171.44 
.200 09 130.9 24,8 52.4 34.4 ~15.2 21 168.94 
.250 : Wo 138.4 24,7 65.4 34.4 19.1 21 165.78 
.300 13 147.1 24,7 -78.3 34.5 ~23.1 21 162.66 
.350 14 ~154.4 24,7 91.2 34.6 -26.7 21 158.54 
.400 15 162.6 24.6 ~104,2 34.6 -30.3 21 153.53 
.450 160 171.3 24.6 117.2 34.6 -33.9 .20 148.61 
500 17 179.2 24.6 ~130.3 -34.6 -38.8 18 143.06 
- 550 18 169.1 _ 24.6 ~143,.4 34.8 ~42.1 17 137.19 
.600 | 18 158.0 24.6 156.8 -34,6 46.0 15 131.53 
.650 19 146.1 24,7 — -170.3 -34.6 ~49.5 13 126.11 
.700 20 133.7 24.7 175.9 34.6 54.1 12 121.82 
.750 21 121.2 24,7 161.8 34,7 58.3 10 120.25 
.800 22 108300 24.8 147.3 34,7 ~63.5 07 125.09 
.850 22 ? 24.8 132.1 -34.8 68.0 06 146.37 
900 20 78.5 es 24.8 116.2 34,9 -73.3 .06 176,47 
.950 18 58.6 24,8 99.4 -35.0 ~78.2 1 158,67 
1.000 15 31.8 24,5 82.0 | -35.3 84.2 17 ~156.81 
1.100 14 46.1 | 23.4 46.4 -36.5 -03.5 29 ~168,07 
1.200 21 ~96.7 21.6 13.4 -37.6 06.2 35 176.45 
1.300 24 120.9 19.4 15.6 -37.8 95.6 34 160.90 
1.400 22 ~133.1 17.1 ~41.0 -37.3 07.5 28 143.49 
1.500 17 136.0 154 64.3 — 36.7 103.0 | .20 119.83 
2.000 28 98.8 5.1 171.0 -35.0 149.9 08 -73.35 
3.000 75 172.2 14.2 44.3 -33.8 104.3 43 157.65 


Avantek, Inc. .° 481 Cottonwood Drive, Milpitas, CA 95035° . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK UTOIUTG 1076 
Thin-Film Cascadable Amplifier 
10 to 1000 MHz 

FEATURES APPLICATIONS 
e Frequency Range: ° IF/RF Amplification 

10 to 1000 MHz e Pre/Post Mixer Amp 
e High Reverse Isolation: e Communications Intelligence 

49 dB (Typ) © Signal Intelligence 
e Low VSWR 


e Temperature Stabilized 


DESCRIPTION 


The 1076 Series is a medium-gain bipolar 
RF amplifier that uses resistive feedback 
and active bias for temperature stabiliza- 
tion and increased immunity to bias voltage 


variations. Built on a thin-film substrate, this package. 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Reverse Isolation (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


amplifier is specially designed for high 
reverse isolation applications. The 1076 
Series amplifiers are available in either the 
TO-8 hermetic case or connectored TC-1 


Typical 
Te = 25°C Te = 2° to 52°C Te = -55° to +85°C 





uTc—TC- 1,p-16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 





KEY: +25°C 
485°C ———— 
-55°C ——-—— 


Reverse Isolation 


Isolation, dB 
Gain, dB 





0 200 400 600 800 1000 1200 0 
- Frequency, MHz © 





MAXIMUM RATINGS 

DC Voltage: 44 ieee titers ehac tee seers es pees 17 Volts 
Contunuous RF Power ...........-.0.00eeeeeee +13 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ........ spasaieatusreaers —62°C to +150°C 
“R” Series Burn-In Temperature ................... +125°C 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 





200 400 600 800 1000 1200 
Frequency, MHz 


Noise Figure 


Noise Figure, dB 





Frequency, MHz 


TH aos CHARACTERISTICS 





ules Gkugeke edd Sees eRe a eels SN euin pela 105°C/W 
hace TransistorPower Dissapation ............... 150 mW 
Junction Temperature Above Case Temperature ....... 16°C 


pn ETE EEEEEEEEEEEPEETEErErEuEerer~unre? 
-Avantek, Inc. « 481 Cottonwocd Drive, Milpitas, CA 95035 - . Contact your local representative, dietributor or field sale office for further information. Listings are In the back of thle Data Book. 


UTO/UTC 1076 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








= Power Output Input VSWR Output VSWR 
Sc 3 
£3 ¢ 
200 cc 
Ooms = 
sr 8 > 
a. 
a@e 
O 
Frequency, MHz Frequency, MHz iy Frequency, MHz 
Third-Order Intercept Point | Second-Order Intercept Point Second-Harmonic Intercept Point 
65 80 
a 5 
a) a) 
Q: a. 
0 200 400 600 800 1000 1200 | at 200 400 600 800 1000 1200 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 























S-PARAMETERS AND NUMERICAL READINGS BIAS = 15.00 VOLTS 
S11 Sa S12 S2 a 
FREQ : GPDEL PHASE 
MHz Mag Ang ‘dB Ang dB Ang Mag Ang (ns) DEV (deg) 
5.0 . 08 —38.0 13.1 —171.2 -61.5 14.7 .08 —63.68 3.15 _ 
10.0 06 —24.5 13.2 -176.8 —59.6 7.1 .05 —46.40 3.15 - 1.90 
25.0 .06 —19.8 13.2 177.7 —59.1 8.8 .03 —18.14 1.01 | —.84 
50.0 .06 —26.5 13.2 172.3 —58.7 14.1 .03 —.23 .60 —1.67 
100.0 .07 —43.7 13.2 163.1 —57.4 23.0 .03 15.31 51 —1.76 
150.0 08 -—59.7 13.2 - 154.3 —56.1 27.4 .04 22.92 49 —1.49 
200.0 09 -73.8 13.2 145.6 —54.7 29.1 .04 27.57 .48 —1.07 
250.0 10 —86.0 13.2 137.0 —53.5 28.6 .05 31.61 .48 —.65 
300.0 11 -97.2 13.1 128.3 —52.4 26.4 .05 33.59 .48 -.17 
350.0 12 —107.7 13.1 119.7 —51.6 23.1 .06 34.37 48 27 
400.0 14 —117.5 13.1 111.0 —50.8 19.4 .06 35.64 .48 .69 
450.0 15 —127.0 13.1 102.3 —50.1 15.0 .07 35.82 - 48 1.08 
500.0 16 —136.3 13.1 93.6 —49.6 10.1 .07 34.60 49 1.44 
550.0 16 —145.8 13.1 84.7 —49.2 4.8 .08 34.59 .49 1.67 
600.0 17 —155.4 13.1 75.7 —48.8 -8 .08 34.22 . .50 1.79 
650.0 17 —164.9 13.1 66.7 —48.6 -6.8 .08 31.97 .50 1.81 
700.0 17 —175.3 13.1 57.4 —48.4 -12.8 .09 30.84 51 1.69 
750.0 17 173.5 13.1 48.0 —48.3 —19.3 .09 29.64 52 1.36 
800.0 16 161.5 13.2 38.4 —48.3 —26.4 9 26.71 53 .87 
850.0 14 146.9 13.2 28.6 —48.4 —33.5 10 24.91 54 16 
900.0 13 129.1 13.2 18.5 —48.5 —41.4 10 23.29 56 —-.91 
950.0 12 106.5 13.1 8.0 —48.8 —49.9 10 20.08 58 —2.23 
1000.0 11 76.1 13.1 —2.7 —49.1 —59.1 11 17.56 60 —3.92 
1100.0 15 11.3 12.9 —25.4 —50.0 -80.1 11 11.80 63 _ 
1200.0 26 32.4 12.3 —49.6 -50.8 -104.5 12 5.48 67 _— 
1300.0 41 —53.6 11.4 —74.4 -51.2 -131.6 12 —3.39 69 _— 
1400.0 54 -89.1 10.1 | -98.8 -50.3 -156.2 13 —12.84 68 _ 
1500.0 66 —110.9 8.3 —121.6 48.0 -175.5 13 22.94 63 _— 
1600.0 74 —129.2 6.3 —142.3 44.9 170.0 13 —33.89 57 _ 
1700.0 79 —-144.8 4.1 —160.9 —41.4 156.4 13 —44.42 52 _ 
1800.0 82 —158.0 1.8 -177.8 —37.8 142.6 14 —54.31 47 —_ 
1900.0 84 —169.5 —.4 167.0 34.2 127.1 15 —54.34 42 _— 
2000.0 85 -179.4 —2.6 153.5 —30.7 109.0 17 —74.75 38 —_ 
2100.0 85 -171.9 49 141.5 —27.4 87.3 .20 —85.62 33 _ 
2200.0 85 164.6 —6.9 130.4 —24.7 61.4 24 —100.51 31 —_ 
2300.0 85 158.3 -8.8 118.6 —22.9 33.5 27 =——118.28 33 _— 
2400.0 .86 152.1 —10.9 105.5 —22.1 7.1 29 8 —-135.45 37 —_ 
2500.0 87 145.8 -13.3 91.6 —21.8 —15.4 30 —150.69 39 _ 


LINEARIZATION RANGE: 10.0 to 1000.0 MHz 


a SS 6 ce 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
3-149 


aIrew 2 2———sé#srwuc: 1501 
QAVANTEK Thin-Film Cascadable Amplifier 








5 to 1500 MHz 

FEATURES _ APPLICATIONS 
e Frequency Range: 5 to 1500 MHz e IF/RF Amplification 
e Medium Gain: 10.0 dB (Typ) -e Low Power Systems 
e Low Supply Current 

y CASE GROUND 
DESCRIPTION 
The 1501 Series is a wideband, thin-film good VSWR under all conditions. The 1501 
bipolar RF amplifier that incorporates resis- Series amplifiers are available in either the _ 
tive feedback and active bias to provide a TO-8 hermetic case or connectored TC-1 
stable and reliable gain stage. Inductively- package. 





coupled input and output networks provide 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed s ecifications 
Characteristic Typical P 
Te= 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) _ 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Gain | Noise Figure 





m 

=] 

¢ 

& 

i 

2 

2 

Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS i THERMAL CHARACTERISTICS“ 
DC Voltage ......... cee ccc cece cette eee nneees 17 Volts Cle: ea eee eeu nen te ieee ease ee tO Rees 90°C/W 
Continuous RF Input Power ............-..+---+: +13 dBm Active Transistor Power Dissipation ............... 67 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 6°C 
Storage Temperature ............--.+-.55- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,228,000 Hrs. 
“R” Series Burn-In Temperature .............-+-55- +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 


ee eno 
Avantek, Inc. + 481 Cottonwood Drive, Milpitae,CA 95035: . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 1501 Series 


Thin-Film Cascadable Amplifier — 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input and Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





0 400 800 1200 1600 “0 400 800 1200 1600 
Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS _ BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR, ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 — 1.10 10.19 164.95 —1.96 _ 1.15 16.20 
200.0 1.11 10.04 150.08 —2.11 41 1.16 16.30 
300.0 1.14 10.04 135.54 —1.94 .40 1.19 16.33 
400.0 1.17 10.10 121.40 —1.36 38 1.23 16.38 
500.0 1.20 10.14 107.77 —.28 38 1.26 16.39 
600.0 1.24 - 10.13 94.43 1.08 38 1.29 16.42 
700.0 1.26 10.12 80.64 2.00 39 1.32 16.45 
800.0 1.31 10.16 66.67 2.74 39 1.33 16.44 
900.0 1.34 10.22 52.40 3.19 41 1.35 16.43 
1000.0 1.38 10.32 37.60 3.11 42 1.35 16.42 
1100.0 1.40 10.45 22.23. 2.45 .43 1.36 16.40 
1200.0 1.42 10.62 6.34 1.25 46 1.36 16.38 
1300.0 1.45 10.77 —10.21 —.58 47 1.38 16.34 
1400.0 1.51 10.89 —27.54 —3.20 49 1.42 16.26 
1500.0 1.64 10.87 —45.92 —6.86 54 1.52 16.21 
1600.0 1.89 10.74 -66.18 _ 57 1.67 16.28 
1700.0 2.31 10.46 —86.81 _ 57 1.87 16.55 
1800.0 2.91 9.77 —107.06 _ , 56 2.10 17.04 
rr enn erect SSS SSS SSS SSS rss SS 


LINEARIZATION RANGE: 100.0 to 1500.0 MHz . 
S-PARAMETERS BIAS = 15.00 VOLTS 





a ere ea rene 
FREQ Sa Sa Si2 ~ Sa 
MHz Mag Ang dB Ang dB Ang Mag  _——«scArng 
100.00 .076 ~171,7 9.97 165.4 -16.19 -6.0 .094 157.3 
200.00 .080 -170.0 9.91 151.9 —16.25 -11.5 104 135.5 
300.00 .089 —169.4 9.82 138.2 —16.25 175 | 118 116.1 
400.00 .097 169.5 9.85 124.3 -16.31 -23.1 126 100.3 
500.00 | .108 -173.5 9.91 110.8 —16.42 -29.2 .137 87.2 
600.00 118 -177.6 9.92 . 97.9 -16.42 -35.7 146 76.0 
700.00 128 177.6 9.91 84.8 —16.42 —42.0 151. 64.9 
800.00 .138 171.1 9.92 71.4 -16.42 —48.3 153 55.5 
900.00 - 144 162.6 9.98 57.8 —16.48 —54.7 .153 45.8 
1000.00 .150 152.70 9.98 44.0 -1642 = -61.4 148 38.2 
1100.00. .150 142.1 10.10 29.7 -16.36 -67.3 142 31.1 
- 1200.00 -150 127.0 10.18 14.8 —16.36 —74.4 137 27.3 
1300.00 155 108.3 10.28 -8 -16.31 -81.8 134 23.9 
1400.00 166 85.2 10.38 -17.0 -16.25 -89.7 137 23.1 
1500.00 194 59.8 10.41 -33.5 —16.19 -98.5 .150 20.5 
1600.00 .242 35.1 10.31 -51.1 -16.19 -107.6 175 16.8 
1700.00 .315 12.9 10.12 ~70.3 —16.25 —116.9 .208 7.9 


La EERE a EI EE TE TENS ET IN DOTS PEEL TTENEE  A TIPE CD LOT LET ES GE ES BT TT NT TP TS I A I A IPT I ICS ITT LIE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further information. Listinge are in the back of this Data Book. 
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QAVANTEK 


UTO/UTC 1502 Series 


Thin-Film Cascadable Amplifier 


5 to 1500 MHz 





FEATURES 


e Frequency Range: 5 to 1500 MHz 
e Medium Gain: 10.5 dB (Typ) 
e Low VSWR 


DESCRIPTION 


The 1502 Series is a high-power, wideband 
thin-film bipolar RF amplifier that incorpo- 
rates resistive feedback and active bias to 
provide a stable and reliable gain stage. 
Inductively coupled input and output net- 





- Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 
e IF/RF Amplification 





UTO—TO-8U, p. 16-48 


works provide good VSWR under all condi- 
tions. The 1052 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 





UTC—TC-1, p. 16-42 - 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 
Guaranteed Specifications 


Typical |-_——__Guaranteed Specifications 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 


DC Current 





—<$<$< $< $$ $—$———————————————————— 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 


DC Voltage ..5 5 cece cece cece tae te eenes 
Continuous RF Input Power ................ 
Operating Case Temperature .............. 
Storage Temperature ..............----5- 
“R” Series Burn-in Temperature ............ 


TYPICAL PERFORMANCE OVER TEMPERATURE 


(@ +15 VDC unless otherwise noted) 
KEY: +25°C 


Frequency, MHz 


a vecuael 17 Volts Cie ikea Rak POP Ree RSE Cee eee 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035 
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485°C ———— -55°C ——-— 


Noise Figure 





1200 1600 


Frequency, MHz 


ee +13 dBm Active Transistor Power Dissipation ...... 
—55°C to +125°C Junction Temperature Above Case Temperature 
—62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ...... 
Paya ame es +125°C *For further information, see High Reliability section, p. 17-2. 


« Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of this Data Book. 


UTO/UTC 1502 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 

£ 
becSo 
BS ey 
Sas, 
5 8 
£o8; 

5 5 

, 1.0 1.0 
0 400 800 1200 +1600 0 400. 800 s«1200=«s«d1600—ist—=‘“=t 0 400 800 1200 1600 


Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





























NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR i ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.25 11.04 164.12 —.48 _ 145 17.16 
200.0 1.22 10.88 148.78 -91 44 1.45 17.14 
300.0 1.19 10.82 133.24 -1.55 42 1.44 17.10 
400.0 1.15 10.83 118.45 —1.43 40 1.44 17.05 
500.0 1.14 10.80 104.26 —72 40 1.43 16.95 
600.0 1.14. 10.72 90.23 15 39 1.42 16.85 
700.0 1.16 10.60 76.47 1.29 39 1.40 16.76 
800.0 1.21 10.53 62.18 1.92 39 1.39 16.67 
900.0 1.25 10.46 47.76 2.42 41 1.37 16.54 
1000.0 1.29 10.42 32.74 2.31 42 1.35 16.44 
1100.0 1.31 10.44 17.54 2.01 42 1.33 16.33 
1200.0 1.29 10.48 1.76 1.14 45 1.32 16.25 
1300.0 1.25 10.54 —14.38 —.10 46 1.32 16.11 
1400.0 1.18 10.59 31.37 ~2.17 48 1.88 15.91 
1500.0 1.22 10.53 49.48 —5,.37 53 1.49 15.78 
1600.0 1.44 10.40 -69.57 _ 57 1.68 15.78 
1700.0 1.86 10.11 -90.21 — 57 1.94 16.01 
1800.0 2.52 9.37 —110.81 _ 58 2.24 16.58 
LINEARIZATION RANGE: 100.0 to 1500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ $i Sa — Sy2 Se 
MHz Ma An dB An dB An Ma An 
100.00 .099 -177.6 10.78 162.8 -16.77 ~4.1 185 161.5 
200.00 .088 174.8 10.64 149.9 16.77 ~9.0 185 143.8 
300.00 .073 172.8 10.59 134.9 —16.59 14.7 .192 125.5 
400.00 .057 -179.9 10.38 119.7 —-16.71 ~19.9 .194 109.1 
500.00 .046 —161.8 10.40 105.9 —16.47 -27.1 .197 94.7 
600.00 .051 137.7 10.26 92.1 16.42 32.5 .195 80.7 
700.00 .067 —124.6 10.19 77.4 -16.12 -38.4 191 68.0 
800.00 .088 -—121.1 10.12 63.9 ~16.31 ~45.1 .184 57.3 
900.00 105 124.1 10.11 48.9 16.14 53.2 175 47.8 
1000.00 118 128.3 10.03 35.2 ~15.92 59.3 .157 40.6 
1100.00 121 134.9 10.14 20.1 —15.92 66.0 148 35.6 
1200.00 110 141.4 10.05 5.8 -15.86 -74.0 134 36.9 
1300.00 .088 —150.1 . 10.10 -10.8 15.65 -83.9 .136 38.7 
1400.00 044 ~—153.0 10.22 -27.1 —15.54 -90.9 151 40.5 
1500.00 .025 —14.4 10.16 —-44.2 —15.49 —101.4 .189 37.6 
1600.00 121 13.2 9.93 -62.7 15.60 112.1 .236 27.3 
1700.00 209 -27.3 9.72 -83.8 —15.65 —124.3 .293 12.3 
1800.00 373 40.5 9.04 -103.5 16.14 137.2 849 4.4 
1900.00 .503 -57.6 7.93 124.6 16.83 —150.4 .393 25.4 
2000.00 .605 —72.5 6.45 —144.5 —17.92 —161.3 © 421 ~44.5 
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QAVANTEK 





UTO/UTC 1511 Series 
Thin-Film Cascadable Amplifier 
5 to 1500 MHz 





FEATURES 


e Frequency Range: 5 to 1500 MHz 
e Noise Figure: 3.5 dB (Typ) 
e Low Power Consumption 


DESCRIPTION 


The 1511 Series is a low-noise, wideband 
thin-film bipolar RF amplifier that incorpo- 
rates resistive feedback and active bias to 
provide a stable and reliable gain stage. 
Inductively coupled input and output net- 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS i a 


e System Front End 
e Low Power Systems 





UTO—TO-8U, p. 16-48 


works provide good VSWR under all condi- 
tions. The 1511 Series amplifiers are avail- 
able in either the TO-8 hermetic case or 
connectored TC-1 package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical Guaranteed Specifications 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMEESAINS 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C | 
485°C — — —— 
-55°C —— - — 


Noise Figure 


600 900 1200 1500 0 300 600 900 1200 1500 
Frequency, MHz Frequency, MHz 





MAXIMUM RATINGS 








THERMAL CHARACTERISTICS* 
DC Voltage: «.6245.8 boule. Pe eahoes teeta aes 17 Volts Oso. as he. ce ee ed es RRS eae eee ead 105°C/W 
Continuous RF Input Power ............-200e0ee +13 dBm Active Transistor Power Dissipation ................ 43 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ........ 5°C 
Storage Temperature ........... Piadlacites —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,421,000 Hrs. 
“R” Series Burn-in Temperature .................-- +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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UTO/UTC 1511 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





: 1.0 
“0 300 600 900 1200 1500 “ 300 600 900 1200 1500 0 300 600 900 1200 1500 
Frequency, MHz ' Frequency, MHz . Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.382 13.29 164.19 —1.70 _ 1.33 18.08 
200.0 1.31 13.42 147.04 2.61 .40 1.36 18.08 
300.0 1.30 13.31 132.72 . -—72 41 2 1.39 18.12 
400.0 1.28 13.19 117.31 .08 44 1.42 18.27 
500.0 1.26 13.19 101.45 45 43 1.45 18.23 
600.0 1.26 13.09 85.88 1.09 45 1.48 18.43 
700.0 1.25 13.18 70.14 1.57 43 1.46 18.77 
800.0 1.26 13.21 54.56 2.20 44 1.44 18.89 
900.0 1.29 13.21 38.15 2.00 47 1.44 19.12 
1000.0 1.84 13.31 21.65 1.71 45 1.41 19.31 
1100.0 1.41 13.34 4.29 56 .48 1.40 19.56 
1200.0 1.51 13.50 -12.07 40 45 1.39 19.96 
1300.0 1.58 13.52 —28.52 16 48 1.40 20.28 
1400.0 1.67 13.40 —46,.35 —1.44 53 1.40 20.58 
1500.0 1.75 13.21 ~66.43 -5.31 57 1.39 20.91 
~ 1600.0 1.89 13.06 —88.23 —: 58 1.37 20.87 
1700.0 2.11 12.76 —108.05 —_ 56 1.33 20.98 
1800.0 2.39 12.16 —128.34 _ 58 1.27 21.14 
1900.0 2.85 11.85 —150.53 _— 00 1.21 21.41 
‘LINEARIZATION RANGE: 100.0 to 1500.0 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa Sa S12 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .130 171.2 12.15 162.7 ~—17.08 —4.7 147 158.7 
200.00 125 162.1 12.05 150.0 17.14 —-10.9 .150 138.9 
300.00 117 150.7 12.05 134.8 —17.02 ~17.5 .158 118.6 
400.00 .104 139.8 11.93 119.4 —17.26 —23.4 .161 99.8 
500.00 .090 127.7 12.05 105.6 -17.14 -31.1 163 83.1 
600.00 072 115.8 12.02 91.5 -17.26 -37.2 .158 66.4 
700.00 .053 98.9 12.09 76.4 —17.20 43.3 152 49.1 
800.00 .031 77.0 12.12 62.4 -17.45 —50.4 .136 33.5 
900.00 017 24.8 12.23 46.6 . ~17.52 -58.3 119 15.4 
1000.00 021 —58.9 12.28 31.9 -17.52 —64.5 .095 ~7.1 
1100.00 .036 -92.8 12.50 16.2 -17.79 -71.1 .073 —34.1 
1200.00 .049 —120.5 12.44 9 -17.99 -77.9 .058 -76.1 
1300.00 060 —150.7 ; 12.55 -16.9 -18.13 -86.7 .065 —125.8 
1400.00 .068 176.6 12.69 -33.4 -18,34 -91.7 .087 —159.2 
1500.00 .086 136.6 12.58 -50.8 —18.56 -98.6 113 175.4 
1600.00 125 99.7 12.38 69.2 -18.86 -104.5 133 157.9 
1700.00 .187 67.8 12.25 -89.3 —18.86 -112.7 148 141.8 
1800.00 271 42.6 11.76 -107.7 -19.01 —120.7 142 129.0 
1900.00 .361 20.9 11.09 ~—128.2 —19.17 —129.1. 128 120.7 
2000.00 .456 2 10.25 —147.6 -19.49 —137.7 105 120.8 
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Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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| , | UTO/UTC 1522 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


5 to 1500 MHz 





FEATURES APPLICATIONS 


e Frequency Range: 5 to 1500 MHz e IF/RF Amplification 
e High Gain: 20.0 dB (Typ) 
e Medium Output Power: 








+13.0 dBm (Typ) 
e Temperature Compensated . v pees 
DESCRIPTION 
The1522 Series is a two-stage bipolar RF couple the RF through the amplifier, and 
amplifier built on a thin-film substrate. low VSWR is maintained through inductive 
Active bias and resistive feedback provide tuning. The 1522 Series amplifiers are 
stability over temperature and bias voltage available in either the TO-8 hermetic case UTC—TC-1, p. 16-42 
variations. Input/output blocking capacitors or connectored TC-1 package. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications | 
Characteristi Typical 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

DC Current 



























TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC (@ +15 VDC unless otherwise noted 
KEY: +25°C 
+85°C———— 
55°C ae ce 





_ Noise Figure 
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0 400 800 1200 1600 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DE Volga catherine eer ae ees eee 17 Volts ccc 105/75°C/W 
Continuous RF Input Power ....................- +13 dBm Active Transistor Power Dissipation ........... 187/460 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 20/34°C 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 550,200 Hrs. 
“R” Series Burn-In Temperature .................6.. +100°C *For further information, see High Reliability section, p. 17—2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of thie Data Book. 
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UTO/UTC 1522 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
£14 2.0 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS BIAS = 15.00 VOLTS 








FREQ VSWR GAIN PHASE | PHASE | GPDEL VSWR [SOL 
MHz _ IN dB DEG DEV ns OUT dB 
100.0 1.64 20.92 —18.52 —4.62 .00 1.29 _ 36.97 
150.0 1.64 20.93 27.57 —4.03 47 1.29 36.44 
200.0 1.66 20.90 —35.58 —-2.40 47 1.30 36.29 
250.0 1.66 20.81 —44.65 —1.83 .50 1.31 36.42 
300.0 1.67 20.84 ~53.69 -1.22 -50 1.32 36.39 
350.0 1.65 20.87 $2.69 —.57 50 1.32 36.65 
400.0 1.65 20.95 —71.51 25 51 1.33 36.59 
450.0 1.63 21.09 -81.10 .30 51 1.34 36.57 
500.0 1.60 21.22 © 89.82 1.21 49 1.36 36.74 
600.0 1.54 21.38 —107.92 2.39 52 1.39 37.16 
700.0 1.46 21.47 —126.90 2.69 55 1.43 37.43 
800.0 1.39 21.38 —146.77 2.12 54 1.48 37.86 
900.0 1.34 21.28 —  =166.58 1.58 54 1.52 38.81 
1000.0 1.35 21.29 174.38 1.83 54 1.54 39.98 
1100.0 1.42 21.52 155.44 2.18 53 1.52 41.44 
1200.0 1.51 21.56 135.50 1.53 .59 1.43 41.94 
1300.0 1.50 21.37 113.44 —1.24 61 1.32 41.77 
1400.0 1.43 20.83 91.85 8.54 58 1.25 41.86 
1500.0 1.38 20.21 71.23 —4.87 57 1.20 42.13 
1600.0 1.43 19.66 50.56 _ 58 1.16 42.29 
1700.0 1.52 19.01 30.82 _ 53 1.15 42.92 
1800.0 1.57 17.98 12.32 _ 50 1.17 43.04 
1900.0 1.59 16.94 —5.02 _ 46 1.20 42.17 
2000.0 1.60 —_ 00 1.24 41.43 


1599 20.87 





LINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS | BIAS = 15.00 VOLTS 











FREQ Sa Sa Si2 Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
‘100.00 .244 154.3 20.700 —18.2 —35.509 —1.9 .157 173.4 
200.00 .250 137.0 : 20.669 -35.4 —35.329 —11.0 165 170.5 
300.00 .250 121.9 me, 20.597 -53.1 —36.050 -18.0 176 164.4 
400.00 ~ ,250 ' 107.9 - 20.719 -70.4 —36.091 —26.4 184 155.3 
500.00 .240 93.5 "21.057 -88.4 —36.082 —33.3 .196 143.8 
600.00 218 76.2. 21.280 —106.5 —36.594 43.9 211 130.4 
700.00 -187 53.5 21.450 —125.4 —37.182 —52.2 .229 117.0 
800.00 -160 23.9 21.441 —145.4 —37.887 -62.0 248 103.8 
900.00 . 147 —10.7 21.388 —165.7 —38.653 -69.7 .265 91.7 
1000.00 .157 —41.1 21.423 174.7 -39.998 —76.0 .274 80.3 
1100.00 .179 67.5 21.695 155.6 —41.777 82.5 .266 66.4 
1200.00 .199 95.4 21.718 135.4 —42.936 -78.1 .238 : 51.3 
1300.00 .188 —126.4 21.517 112.8 —42.193 -76.0 .196 . 36.5 
1400.00 -154 —159.9 20.896 . 90.7 —40.949 — —79.5 .158 22.7 
1500.00 .130 160.2 -20.249 70.3 —41.216 —88.3 -140 | 6.9 
1600.00 135 116.5 19.649 49.9 —41.271 ~-99.1 134 -9.3 
1700.00 162 82.5 — , 19.023 30.7 —41.843 —100.5 142 —24.5. 
1800.00 .187 58.9 18.102 12.8 ~41,828 106.2 . .163 —38.9 
1900.00 . «205 - 42.0 | 17.196 4.9 —42.248 —109.0 185 52.3. 
2000.00 .219 29.0 16.360 21.4 — —42.362 —109.6 .205 66.2 
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Q AVANTEK — UTO/UTC 1524 Series 
Thin-Film Cascadable Amplifier | 
10 to 1500 MHz 
FEATURES APPLICATIONS - 
e Frequency Range: 10 to _ @ IF/RF Amplification 
1500 MHz | 


e High Gain: 22.0 dB (Typ) 

e Medium Output Power: 
+10 dBm (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 1524 Series is a two-stage bipolar RF 
amplifier built on a thin-film substrate. 
Active bias and resistive feedback provide 
for stability over temperature and bias 
voltage variations. Input/output blocking 
capacitors couple the RF through the 





UTO—TO-8U, p. 16-48 


amplifier, and a low VSWR is maintained 
through inductive tuning. The 1524 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Species 


Typical 
Te = 25°C Te = = 0° to 50°C = -55° to 85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





MAXIMUM RATINGS 





TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise noted) 
KEY: +25°C 

+85°C— — — 

-§5°C—— - —— 


Noise — 





21 : 
0 300 600 900 1200 1500 Oo. 


! 300 600 900 1200 1800 
Frequency, MHz 


Frequency, MHz - 





THERMAL CHARACTERISTICS* 
DC Voligge! cose hae ered ech eis 17 Volts ccc ccc 105/75°C/W 
Continuous RF Input Power ...............0.005. +13 dBm Active Transistor Power Dissipation ............ 102/340 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .... 11/26°C 
Storage Temperature ...............-.006- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 586,100 Hrs. 
oe ee ee +125°C *For further information, see High Reliability section, p. 17-2. 


“R” Series Burn-In Temperature .......... Ske 





WEIGHT: 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


ical) UTO— 2.1 grams; UTC— 21.5 grams - 


¢ Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 1524 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 





Power Output 
@ 1 dB Gain 
Compression, dBm 





0 300 600 900 1200 1500 “0 300 600 900 1200 1500 “0 300 600 900 1200 1500 
Frequency, MHz _ Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 





Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS : ; BIAS = 15.00 VOLTS 














FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ons OUT _ dB 
100.0 1.01 22.53 —15.01 —3.10 00 1.58 36.39 
200.0 1.02 22.48 -30.29 —2.39 44 1.57 35.33 
300.0 1.03 22.54 | 45.95 —2.02 42 1.56 36.49 
400.0 1.03 22.61 60.93 —.99 .39 1.56 36.32 
500.0 1.04 22.52 —74.88 1.07 39 1.55 36.61 
600.0 1.05 22.47 89.61 2.35 45 1.53 37.27 
700.0 1.07 22.47 —105.97 2.00 46 1.50 37.75 
800.0 1.10 22.61 —122.32 1.66 46 1.45 38.40 
900.0 1.14 22.80 —138.12 1.85 41 1.38 38.91 
1000.0 1.18 22.80 —153.28 2.71 43 1.30 | 39.35 
1100.0 1.24 22.86 —169.08 2.91 46 1.21 39.71 
1200.0 1.30 22.84 173.66 1.66 50 1.13 41.39 
1300.0 1.37 22.79 155.74 —.23 52 1.06 41.92 
1400.0 1.48 22.85 136.39 —3.56 52 1.00 43.37 
1500.0 1.64 22.62 117.14 —6.80 es 56 1.02 44.35 — 
— ee RR renee eee ce a 


LINEARIZATION RANGE: 100.0 to 1500.0 MHz 


S-PARAMETERS a | | BIAS = 15.00 VOLTS 











reer er erence nara eae rae 
FREQ Si Say | S12 Sx 
MHz Mag Ang dB __Ang dB Ang Mag Ang 
100.00 .019 —174.1 22.562 -15.2 —34.760 8.0 .226 172.6 
200.00 .028 —124.8 22.576 -30.1 —35.860 yf .222 169.1 
300.00 .036 —116.0 22.522 —45.1 —35.616 -14.3 219 161.8 
400.00 .039 —108.4 22.496 -60.4 : —35.936 —17.4 219 155.1 
500.00 .040 —95.5 22.486 -75.9 —36.753 —-19.9 215 147.4 
600.00 045 | 86.1 22.593 91.1 —36.615 —26.9 207 © 140.0 
700.00 .053 -78.8 22.690 —106.5 —37.868 —31.7 195 130.8 
800.00 .065 82.3 22.812 —122.0 —38.339 —35.4 178 121.8 
900.00 .075 -91.4 22.902 —137.1 —38.262 —41.2 156 109.7 
- 1000.00 .085 ~ -110.6 22.924  -153.1 —39.934 —39.0 130 98.6 
1100.00 .098 —135.6 22.974 —169.1 —40.571 43.4 | .098 84.6 
1200.00 121 —165.5 23.002 174.1 —41.071 —49.8 .064 71.3 
1300.00 154 164.4 23.033 156.4 —42.089 —-52.1 034 58.2 
1400.00 .205 137.1 22.926 137.4 —42.274 -52.9 .007 87.3 
1500.00 .264 109.5 22.734 117.8 —44.008 -65.3 - .018 146.9 
1600.00 323 82.4 22.295 97.4 —46.629 —60.4 .026 109.8 
1700.00 372 56.6 21.600 77.3 —51.695 —32.0 .030 44.7 
1800.00 412 . 32.4 20.622 58.9 ‘i —45.624 —4.4 .050 -22.0 
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QAVANTEK 





UTO/UTC/PPA 2012 Series 
Thin-Film Cascadable Amplifier 
500 to 2000 MHz | 





FEATURES 


e Frequency Range: 500 to 
2000 MHz 

High Dynamic Range 
Noise Figure: 3.0 dB (Typ) 
GaAs FET Technology 
Temperature Compensated 
Surface Mount Option 


DESCRIPTION 


The 2012 Series is a thin-film GaAs FET 
RF amplifier using active bias and resis- 
tive feedback for stability over temperature 
and bias voltage variations. Input/output 
blocking capacitors couple RF through the 
amplifier while a low VSWR is maintained 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





APPLICATIONS 


e System Front End 
e Surface Mount Assembly 





‘ 
CASE GROUND 


through inductive tuning. The 2012 Series 
amplifiers are available in three packages: 
the surface mount PlanarPak PP-38 (.375 
in. x .375 in.) case, the TO-8 hermetic case 
and the connectorized TC-1 case. 





PPA—PP-38, p. 16-35 — 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) — 





Guaranteed Specifications _ 


Te = 0° to 50°C Te = -55° to +85°C 


500-2000 
8.5 
+1.0 
4.5 
+11.0 
2.0:1 
2.0:1 


Typical 
Te = 25°C 


500-2000 
11.0 
40.5 

3.0 
+14.0 
<1.6:1 
<1.6:1 
+23.0 
+33.0 
+39.0 


~ 500-2000 

9.0 
+1.0 

— 4.0 
+12.0 
2.0:1 
2.0:1 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


Noise Figure 








fo) 
a) 
co g 
o 3 
: D 
< iL 
o ® 
2 00 , 
“0 500 1000 1500 2000 “S00 800 1100 1400 1700 2000 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage: 6c. 225% iGe eee een ia Se ee eases 17 Volts Bie. ania ede ie Was a eure ae AA ei a ane ee we 100°C/W 
Continuous RF Input Power ................-.06- +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... . 25°C 
Storage Temperature ................0 000 —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 299,200 Hrs. 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC—21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 2012 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Input VSWR Output VSWR Second-Harmonic Intercept Point 
+50.0 
£ = 
ce ee ee ——— 
§g ca +40.0 
g a 
ire (aN (a Ds 
+20,0 
0 500 1000 1500 2000 500 800 1100 1400 1700 2000 
Frequency, MHz Frequency, MHz Frequency, MHz | 
Second-Order Intercept Point Third-Order Intercept Point Power Output 
+50.0 +19.0 





IP> ‘ dBm 
g £ 
{-) [—) 
8 
°o 
a 
Power Output, dBm 


+20.0 +20.0 
500 800 1100 1400 1700 2000 500 800 1100 1400 1700 2000 


1 500 8001100 44004700 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 














NUMERICAL READINGS . BIAS = 15.00 VOLTS 

FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB x _ DEG DEV ns. OUT. dB 

500.0 1.32 . 10.66 . 170.30 9.46 © 57 1.41 16.35 | 
600.0 1.20 10.65 2 151.64 3.72 49 1.45 16.60 
700.0 1.11 10.59 134.99 —.02 44 1.51 16.84 
800.0 1.03 10.59 119.69 —2.41 .40 1.56 17.02 
900.0 1.03 10.57 105.49 —3.71 39 1.61 - 17.15 
1000.0 1.06 10.67 92.93 —3.37 83 1.62 - 17.34 
1100.0 1.05 10.57 81.00 —2.40 34 1.55 © 17.48 
1200.0 1.05 10.54 68.30 2.21 34 1.46 17.57 
1300.0 1.05 10.51 56.10 —1.51 34 1.36 17.48 
1400.0 1.06 10.49 43.58 —1.13 34 1.30 17.46 
1500.0 1.06 10.48 31.45 —.37 35 1.30 17.44 
1600.0 1.04 10.57 18.63 — .28 .33 1.35 17.35 
1700.0 1.05 10.55 7.26 1.24 33 1.44 17.36 
1800.0 1.10 10.44 5.17 7 1.71 33 1.50 17.35 
1900.0 1.15 10.44 —17.67 2.12 .36 1.47 17.40 
2000.0 © 1.19 10.35 —30.49 | 2.19 36 1.36 17.37 





LINEARIZATION RANGE: 500.0 to 2000.0 MHz 














S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ ; Sn a8 Sa ; : . Sie fab aits Sa 
MHz Mag _ Ang _ dB Ang dB Ang Mag Ang 
500.00 .077 —21.4 10.225 172.3 —16.048 —27.4 145 —129.7 
600.00 .047 6.7 10.208 - 152.5 —16.347 -39.1 -167 —155.5 
700.00 .021 —17.1 10.256 136.3 —16.996 —51.0 175 —179.4 
800.00 .005 —162.4 10.250 120.6 —17.395 -62.1 -181 164.4 
900.00 .028 —146.3 "10.342 105.9 —17.191 —74.7 .202 148.8 
1000.00 .016 128.8 10.366 93.5 . -17.447 -86.4 .213 - 136.1 
1100.00 .013 29.1 10.281 80.8 —18.202 -98.1 .189 130.2 
1200.00 .030 —15.7 10.203 67.6 —17.753 -110.3 172 118.9 
1300.00 .056 —31.8 10.218 54.3 —17.535 —120.5 -133 112.4 
1400.00 .046 ~50.1 10.320 41.3 -17.343 —132.6 .098. 98.8 
1500.00 .034 —75.0 10.310 28.1 —17.653 —143.1 .079 68.0 
1600.00 .020 75.8 . 10.573 15.8 —17.464 —158.5 .088 36.1 
1700.00 .066 63.7 10.470 2.5 -17.371 —169.5 119 . 10.7 
1800.00 — 1114 80.6 . 10.448 —11.6 —17.828 176.7 102 11.4 
1900.00 .136 78.5 10.362 -26.9 —18.291 163.0 .202 . 29.2. 


2000.00 103 81.1 10.227 -—40.9 —17.434 149.7 233 62.2 





SEE LS a a Ie I a ETE ETI aE a Ea EE BS Ee a EE ET SIT IB I IE I BE A FT TTT TEE EET 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further information. Ustinge are in the back of this Data Book. 
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QAVANTEK 





UTO/UTC/PPA 2013 Series 
Thin-Film Cascadable Amplifier 
500 to 2000 MHz 





FEATURES > 


e Frequency Range: 500 to 
2000 MHz 

e High Dynamic Range 

e High Output Power: . 
+21.0 dBm (Typ) 

@ GaAs FET Technology 

e Temperature Compensated 

e Surface Mount Option 


DESCRIPTION | 


The 2013 Series is a thin-film high power 
GaAs FET RF amplifier using active bias 
and resistive feedback for stability over 
temperature and bias voltage variations. 
Input/output blocking capacitors couple RF 
through the amplifier, while a low VSWR is 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 

e System Front End 

e Output Stage 

e Surface Mount Assembly 





UTO—TO-8U, p. 16-48 


maintained through inductive tuning. The 
2013 Series amplifiers are available in 
three packages: the surface mount Planar- 
Pak PP-38 (.375 in. x .375 in.) case, the 
TO-8 hermetic case and the connectorized 
TC- 1 case. 





PPA—PP-38, p. 16-35 
ELECTRICAL SPECIFICATIONS" (Measured in a 50-ohm system @ +1 5 VDC nominal unless otherwise noted) 


Guaranteed Specifications . 
Te = 0° to 50°C f Te = —§5° to +85°C 


500-2000 
9.0 Min. 
+1.0 
5.5 


Power Output @ +1 dB Compression (Min.) : +19.0 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
_ Two Tone 2nd Order Intercept Point 


2.0:1 
2.0:1 


One Tone 2nd Harmonic Intercept Point 


DC Current 





NOTE: RF input pin is at DC ground—no input blocking capacitor. 


SCHEMATIC 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 


KEY: +25°C 


. +85°C — — — — —55°C OD oe eaneeOmD 


Noise Figure 











co 

mod 

s 
RFw & 

& 

2 

Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG Voltage oi 4i4. so ete bdice te oes Bree sae eee RS AT NOUS: «JO cre dees beweng ob ert he nears ee es 60°C/W 
Continuous RF Input Power ...................+. +17 dBm Active Transistor Power Dissipation ............... 900 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 54°C 
Storage Temperature .................005. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 361,600 Hrs. 
“R” Series Burn-In Temperature ................... +100°C *For further information, see High Reliability section, p. 17—2. 





WEIGHT: (typical) PPA—0.5 grams; UTO— 2.1 grams; UTC—21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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UTO/UTC/PPA 2013 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 








s Power Output Input VSWR Output VSWR 
~ @ 
33s 
Bec 
gos 
foams) 
SOG 
Sv 
a®eE 
8 7,00 100048002000 500 -1000.~~+1500 + ~~—~—-2000 500-1000. ~~+1800°~«2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
70 
£ £ = 
é : ga 
é = 5 
50 
31 45 45 
500 1000 1500 2000 500 1000 1500 2000 500 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS | . .BIAS = 15.00 VOLTS 








FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN : dB DEG DEV : ns ~ OUT dB 
400.0 1.58 9.54 —160.92 _ 92 1.39 15.90 
500.0 1.28 9.91 170.88 10.08 .69 1.36 - 16.01 
600.0 1.15 10.02 148.57 3.28 87 1.38 16.14 
"700.0 1.08 10.03 128.97 —.80 52 1.42 16.35 
800.0 1.09 10.04 111.27 —2.97 47 1.44 16.53 
900.0 1.11 10.13 94.80 —3.92 43 1.46 16.68 
1000.0 1.11 10.20 80.09 —3.11 40 1.44 16.90 
1100.0 1.07 10.20 65.49 —2.18 42 1.39 17.03 
1200.0 1.06 10.18 50.46 —1.70 41 1.34 | 17.07 
1300.0 1.07 10.15 35.55 —1.08 42 1.32 17.01 
1400.0 1.07 10.19 20.43 —.68 41 1.32 17.02 
1500.0 1.04 10.19 5.46 -.13 43 1.38 17.00 
1600.0 1.06 10.30 —9.46 45 39 1.51 17.05 
1700.0 1.14 10.23 —23.97 1.46 42 1.65 17.16 
1800.0 1.24 — 10.16 -38.70 2.24 .43 1.74 17.32 
1900.0 1.32 10.12 -55.02 1.45 45 1.72 17.35 
2000.0 1.40 10.21 -71.49 51 46 1.68 17.43 
2100.0 1.44 10.29 —88.92 — 52 1.66 17.28 


LINEARIZATION RANGE: 500.0 to 2000.0 MHz 














S-PARAMETERS BIAS = 15.00 VOLTS 
$$$ $$$ 
FREQ Oe ; Sa Sa Si2 ; Sx 
MHz | Mag Ang dB ; Ang dB - Ang Mag Ang 
500.00 .199 32.7 10.097 178.2 —17.058 -14.6 130 —72.6 
600.00 125 19.7 10.257 154.3 -16.560  -29.8 oe —108.7 
700.00 .069. —14.2 ; 10.299 ; 135.3 —16.848 —48.7 .094 —154.8 
800.00 © .053 ~-69.5 10.268 117.2 —17.316 61.4 .093 166.5 
900.00 .078 —111.6 - 10.385 - 100.5, —17.040 -77.9 120 145.9 
1000.00 .069 —111.9 10.375 86.4 —17.402 91.4 114 . 139.3 
1100.00 : 103 —109.0 10.296 71.4 —18.034 —105.3 .094 146.7 
1200.00 © 115 —116.0 10.205 56.0 —17.977 —119.2 .071 146.7 
1300.00 .116 —120.1 10.078 40.9 —17.625 —131.8 .048 172.7 
1400.00 111 —135.0 10.045 26.8 —17.854 —143.2 .040 ~171.3 
1500.00 .098 —144,1 . 10.015: 12.8 —18.129 —156.0 .025° -170.5 . 
1600.00 .071 179.8 10.159 1 - =17,931 —170.3 018 115.7 
1700.00 .068 134.5 10.142 -14.9 | —17.947 177.3 .019 64.0 | 
- 1800.00 .072 93.3 10.156 -30.8 —18.386 158.1 .013 —38.3 
1900.00 .095 66.8 10.091 —47.6 —18.220 145.4 .032 54.2 
‘2000.00 110 © 46.5 9.907 63.4 —18.194 132.1 068 88.7. 


SEE a a ET a A A POE EE IE TE TP IT TE I TI EOP I STI DIP ICI TT TE ITI I IIR A RS REIS SRE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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JA rl | _ UTO/UTC 2021 Series 
QAVANTEK Thin-Film Cascadable Amplifier 


10 to 2000 MHz 





FEATURES _ APPLICATIONS 


e Frequency Range: 10 to e IF/RF Amplification 
2000 MHz e System Front End 

e Noise Figure: 3.7 dB (Typ) : 

e LowVSWR 

e Temperature Compensated v: 





DESCRIPTION 


The 2021 Series is a wideband thin-film couple the RF through the amplifier, while a 
bipolar RF amplifier with resistive feedback low VSWR is maintained through inductive 





and active bias for temperature compensa- tuning. The 2021 Series amplifiers are 
tion and increased immunity to bias voltage available in either the TO-8 hermetic case 
variations. Input/output blocking capacitors or connectored TC-1 package. 


UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 
Guaranteed Specifications | 





Frequency Range 10-2000 10-2000 
Small Signal Gain (Min.) 10.0 9.0 
Gain Flatness (Max.) | +0.7 . +1.0 
Noise Figure (Max.) 3.7 45 
Power Output @ +1 dB Compression (Min.) +4.0 +2.0 
Input VSWR (Max.) <1.5:1 | 2.0:1 
Output VSWR (Max.) <1.5:1 . 2.0:1 
Two Tone 3rd Order Intercept Point +14.0 _— 
DC Current 16 — 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) 














KEY: +25°C 
85°C—— 
-§5°C—— - —— 
Gain __ Noise Figure 
S +15 VDC,-54°C 
5 and +12 VDC, 25°C 
i — |_| S~ 
a 
3 
0 = ees © 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG Volnae sce se Atle etc ncaeaude athe: 17 Volts Bik Bic ietetctec nes ue ets rash Seder eens 105°C/W 
Continuous RF Input Power ................5.205- +13 dBm Active Transistor Power Dissipation ............... 126 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ...... , 13°C 
Storage Temperature ...............-0005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,044,000 Hrs. 
“R” Series Burn-in Temperature ..................- +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
UR a A a a TSP TE TE a SS 
Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, dletributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTO/UTC 2021 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 

=f. 
ea: 
Sa 

s = 2 4 
ger 

& 3 1.0 
0 300 600 900 1200 1500 1800 2100 © 300 600 900 1200 1500 1800 2100 


Frequency, MHz Frequency, MHz Frequency, MHz 








AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





























NUMERICAL READINGS 7 BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE | PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.19 11.26 166.23 —6.03 .00 1.49 18.82 
200.0 1.21 11.18 153.28 —5.27 36 1.46 18.88 
300.0 1.23 11.09 140.08 —4.74 36 1.43 18.92 
400.0 1.27 11.08 127.41 —3.69 34 1.41 19.00 
500.0 1.31 11.06 115.25 —2.14 33 1.38 19.03 
600.0 1.36 11.00 103.46 —.23 33 1.35 19.08 
700.0 1.42 10.96 91.63 1.64 31 1.32 19.13 
800.0 1.48 10.98 . 80.57 4.29 33 1.30 19.20 
900.0 1.54 11.04 68.43 5.88 35 1.28 19.27 
1000.0 1.59 11.14 55.49 6.63 37 1.27 19.41 
1100.0 1.61 11.31 41.97 6.81 38 1.27 19.61 
1200.0 1.60 11.44 27.77 6.31 .40 1.28 19.81 
1300.0 1.55 11.50 12.82 5.07 43 1.28 . 20.01 
1400.0 1.47 11.53 —2.70 3.26 43 1.29 20.08 
1500.0 1.38 11.42 —18.15 1.53 43 1.29 19.97 
1600.0 1.29 11.24 —33.69 —.29 44 1.28 19.77 
1700.0 1.22 11.05 —49.74 —2.63 44 1.25 19.50 
1800.0 1.19 10.89 —65.46 —4.62 44 1.24 19.23 
1900.0 1.25 10.69 —81.19 —6.63 45 1.25 » 18.93 
2000.0 1.41 10.35 -97.89 -9.62 .48 1.35 18.78 
2100.0 1.70 9.89 —115.76 _ 51 1.52 18.67 
2200.0 2.15 9.24 —134.59 _ 54 1.76 18.82 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ S11 Sa S12 Se 
MHz Mag Ang dB Ang dB Ang Mag _ Ang 
100.00 .088 —171.5 11.224 166.2 —18.937 —6.7 191 166.7 
200.00 .094 —162.9 11.157 153.0 -18.895 -13.7 188 484.2 
300.00 104 —156.4 11.064 139.8 —19.000 -20.3 .179 141.5 
400.00 117 —151.1 11.057 126.8 —-19.069 —26.6 172 129.2 
500.00 136 -149.1 11.036 114.7 —19.059 33.7 162 119.0 
600.00 -.157 148.2 . 10.993 102.7 -19.064 —40.5 . 151 108.4 
700.00 183 —150.3 10.979 90.8 —19.144 —48.0 137 98.6 
800.00 .207 —154.1 10.988 79.5 —19.215 —54.7 126 88.4 
900.00 © 231 —160.5 11.062 67.3 —19.276 -—60.7 115 . 77.5 
1000.00 .252 —167.2 11.177 54.3 —19.411 -67.6 107 64.1 
1100.00 .261 —175.4 11.352 40.6 —19.593 —74.6 104 48.3 
1200.00 .259 175.7 11.502 26.3 : -19.812 -81.1 105 29.3 
1300.00 243 165.6 11.616 11.1 -19.975 -86.7 110 9.7 
1400.00 210 154.9 11.659 4.6 —-20.031 -92.5 .116 —10.1 
1500.00 171 144.0 . 11.544 20.4 —19.874 —98.0 119 —26.6 
1600.00 124 130.1 . 11.363 -36.1 —19.667 —104.0 . 120 39.2 
1700.00 .080 104.0 11.174 —52.5 —19.411 —110.1 118 44.2 
1800.00 .061 46.4 11.033 -€68.6 —19.136 -117.3 117 41.6 
1900.00 108 —~4.8 10.797 84.6 —18.878 —125.9 133 34.1 
2000.00: .192 —28.7 10.450 —101.6 —18.706 —135.7 171 —29.2 
2100.00 .299 44.6 9.950 —119.5 -18.655 $$ -146.5 .230 31.7 | 
2200.00 415 —58.7 9.272 —138.4 —18.784 —158.3 .296 —39.5 
2300.00 521 -72.7 8.307 = -157.7 ~19.149 -170.6 350 £# | +49.4 
2400.00 .615 -85.5 7.085 —176.6 —19.758 178.5 388. —60.3 
2500.00 .689 -97.2 5.641 165.3 ~-20.423 167.3 .402 -70.3 





a Tn AN SN a NN EE aR TI Te SRS Te OE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thie Data Book. 
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4p, AVANTEK UTO/UTC 2022 Series 
Thin-Film Cascadable Amplifier 
10 to 2000 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 10 to e IF/RF Amplification 
2000 MHz 


e Medium Gain: 10.0 dB (Typ) 
e Low VSWR 
e Temperature Compensated 


DESCRIPTION 


The 2022 Series is a high-power wideband, 
thin-film bipolar RF amplifier with resistive 
feedback and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Input/output block- 
ing capacitors couple the RF through the 





amplifier, while a low VSWR is maintained 
through inductive tuning. The 2022 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


— Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 











Guaranteed Specifications 


~ Te = 0° to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


10-2000 
10.0 
+0.5 

5.0 
+8.0 
<1.7:1 
<1.6:1 
+17.0 
+30.0 
+35.0 
25 


10-2000 
9.0 
+1.0 
6.0 
+7.0 
2.0:1 
2.0:1 


TYPICAL PERFORMANCE OVER TEMPERATURE 


@ +15 VDC unless otherwise noted) 


KEY: +25°C 
+85°C— — — — 
-§5°C—— - —— 


Gain Noise Figure 





Noise Figure, dB 





4 
1600 2000 0 


0 400 9800 
Frequency, MHz 


1200 . 


1200 
Frequency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage sc Gav ded Of bab dae ar ee wees 17 Volts Cie Se iarat whee ane ar pewien ahve autor ere one adh tanner 
Continuous RF Input Power .................605. +13 dBm Active Transistor Power Dissipation ............... 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 
Storage Temperature ...................06. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 

“R” Series Burn-in Temperature ........... pam iniens +125°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC — 21.5 grams 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


- Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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1600 2000 


UTO/UTC 2022 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





0 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 
Frequency, MHz ‘Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 





0 400 800 1200 1600 2000 
Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





























NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.26 10.45 166.48 —7.64 .00 1.62 18.02 
200.0 1.29 10.39 154.11 -6.19 35 1.59 18.22 
300.0 1.32 10.35 141.35 -5.12 36 1.58 18.22 
400.0 1.36 10.39 128.99 —3.66 33 1.58 18.32 
500.0 1.40 10.44 117.02 —1.80 33 1.57 18.42 
600.0 1.46 10.46 105.27 25 32 1.56 18.60 
700.0 1.50 10.50 ~ 93.48 2.30 31 1.55 18.69 
800.0 1.56 10.57 82.37 5.01 34 1.55 18.83 
900.0 1.60 10.71 70.04 6.48 35 1.55 19.00 
1000.0 1.63 10.87 57.02 7.27 37 1.55 19.24 
1100.0 1.64 11.05 43.12 7.18 39 1.56 19.50 
1200.0 1.61 11.20 28.58 6.47 41 1.56 19.76 
1300.0 1.56 11.29 13.37 5.09 43 1.55 19.95 
1400.0 1.48 11.33 —2.31 3.23 43 1.53 20.00 
1500.0 1.40 11.26 —17.82 1.55 43 1.48 19.84 
1600.0 1.34 11.10 —33.49 —.28 44 1.41 19.59 
1700.0 1.29 10.95 —49.56 —2.52 45 1.35 19.25 
1800.0 1.31 10.89 65.62 —4.75 44 1.31 18.95 
1900.0 1.38 10.76 —81.80 —7.11 .46 1.32 18.65 
2000.0 1.55 10.46 —-99.32 —10.81 51 1.41 18.52 
2100.0 1.86 10.00 —118.20 = 54 1.57 18.44 
2200.0 2.33 9.26 —138.11 _ 56 1.77 18.60 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Sa Sa Sy Se 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .186 179.5 10.505 166.7 —18.576 —6.6 .268 166.3 
200.00 184 179.2 10.452 154.2 —18.519 —12.5 .261 153.2 
300.00 183 179.4 10.393 141.6 —18.585 -19.2 .254 139.8 
400.00 -180 —179.5 . 10.405 129.1 —18.655 —25.5 .249 126.7 
500.00 ~ .185 -177.8 10.410 | 117.4 —18.645 —32.5 .239 115.3 
600.00  * .190 -175.8 10.410 105.9 —18.672 —39.2 .227 103.3 
700.00 .204 -175.2 10.426 94.4 —18.801 —46.0 212 91.3 
800.00 .220 © —175.7 10.456 83.7 —18.855 —52.7 .202 78.7 
900.00 .239 —178.3 10.570 71.8 —18.982 —58.5 .190 65.0 
1000.00 .257 178.2 10.723 59.5 —19.201 64.8 184 49.7 
1100.00 267 172.4 10.906 46.1 —19.411 —71.3 183 32.4 
1200.00 - 268 165.7. 11.096 32.3 —19.628 —76.8 -189 13.7 
1300.00 .257 157.8 11.236 17.4 —19.762 -81.5 199 —5.4 
1400.00 .232 149.7: - 11.306 2.2 19.845 —86.1 .209 —24.5 
1500.00 .201 141.9 11.242 -13.1 —19.678 —91.0 215 —42.0 
1600.00 165 134.8 11.088 —28.2 —19.386 —96.1 213 —57.7 
1700.00 130 124.8 10.896 —43.7 —19.083 —101.6 .204 -69.8 
1800.00 .096 109.6 10.809 -59.0 —18.775 —108.0 184 —78.0 
1900.00 .074 75.1 10.722 -73.9 —18.472 —114.9 157 . 80.1 
2000.00 .085 23.5 10.576 — —89.7 —18.191 —122.7 132 -71.2 
2100.00 .150 —12.3 10.340 —106.5 —17.919 —131.8 139 53.6 
2200.00 .245 34.2 10.002 —124.8 17.733 —142.2 ~ .188 —42.5 
2300.00 351 —51.3 9.410 —144.2 —17.726 —153.4 .257 —43.7 
2400.00 .458 67.1 8.497 —164.3 —17.862 —-164.8 327 —50.8 
2500.00 551 81.4 7.273 176.0 —18.237 —176.1 377 —59.9 
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AN | UTO/UTC/PPA 2023 Series 
QAVANTEK Thin-Film Cascadable Amplifier 











10 to 2000 MHz 

FEATURES | APPLICATIONS 
e Frequency Range: 10 to e IF/RF Amplification 

2000 MHz e Surface Mount Assembly 
e Medium Output Power: 

+14.5 dBm (Typ) ve" eas anouno 
e Medium Gain: 8.5 dB (Typ) | | UTO—TO-8T, p. 16-48 
e Temperature Compensated 
e Surface Mount Option 
DESCRIPTION . 
The 2023 Series is a medium-power, maintained through inductive tuning. The 
wideband thin-film bipolar RF amplifier with 2023 Series amplifiers are available in 
resistive feedback and active bias for tem- three packages: the surface mount Planar- 
perature compensation and increased Pak PP-38 (.375 in. x .375 in.) case, the 
immunity to bias voltage variations. Input/ TO-8 hermetic case and the connectorized 
output blocking capacitors couple the RF TC- 1 case. 
through the amplifier, while a low VSWR is | PPA—PP-38, p. 16-35 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Characteristic Typical Guaranteed Specifications | 
Te = = 25°C Te = 0° to 50°C Te = —55° to +85°C 




























































Frequency Range ~ | 10-2000 10-2000 
Small Signal Gain (Min.) 8.0 
Gain Flatness (Max.) +1.0 
Noise Figure (Max.) 8.5 
Power Output @ +1 dB Compression (Min.) +14.0 
Input VSWR (Max.) 2.2:1 
Output VSWR (Max.) 2.2:1 





Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted) 














KEY: +25°C 
85°CS——-= 
-55°C—- —— . 
Gain Noise Figure 
e 
3 
¢ 
& 
rat 
a 
2 | 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage® io 25. 6 ac KeSike Hee nae Mn ees 17 Volts Ojos ewes tie Oe ey et ene eaees ee 75°C/W 
Continuous RF Input Power ............... ia ania +13 dBm Active Transistor Power Dissipation ............... 600 mW 
Operating Case Temperature .............. —55°C to +100°C _ Junction Temperature Above Case Temperature ....... 45°C 
Storage Temperature ...............05 000. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 664,200 Hrs. 





“R” Series Burn-in Temperature .................... +100°C “For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 
Avantek, Inc: . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, dietributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC/PPA 2023 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
Pee ae (Te a ae 
= 
18 
2 
25 ke ~ 
| is 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 | 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
35 
& 30 
7 
a 25 





30 
7400-800 1200 1600 2000 0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 























NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 ~ 4.59 9.08 168.15 —1.16 .00 1.48 15.29 
200.0 1.61 9.03 156.52 —1.27 33 1.47 15.34 
300.0 1.63 8.96 144.62 —1.67 33 1.46 15.38 
400.0 1.66 8.97 132.82 -1.96 31 1.45 15.51 
500.0 1.69 8.98 121.76 —1.51 .30 1.44 15.61 
600.0 1.73 8.94 110.90 —.85 30 ~ 1.42 15.72 
700.0 1.75 8.86 100.15 -.10 .28 , 1.40 . 15.82 . 
800.0 1.78 8.80 90.08 1.35 31 1.37 15.92 
900.0 1.78 8.75 79.14 1.92 31 1.35 16.01 
1000.0 1.79 8.71 68.05 2.34 31 1.32 - 16.07 
1200.0 1.76 8.67 45.08 2.40 32 1.31 16.25 
1400.0 1.69 8.63 21.55 1.91 33 1.85 16.36 
1600.0 1.58 8.65 —2.46 .94 - 34 1.46 16.32 
1800.0 1.43 8.59 —28.04 —1.60 37 ' 1.60 16.29 
2000.0 1.23 8.56 —55.05 —5.57 38 1.73 16.22 
2200.0 1.14 8.14 -82.83 _— .40 1.79 16.21 
2400.0 1.49 7.29 —112.71 _ 43 1.79 16.39 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa : Si2 Se 
MHz Mag Ang dB Ang dB Ang ‘Mag Ang 
100.00 241 —178.1 8.611 168.7 —15.091 -6.1 .182 161.6 
200.00 - 242 —178.7 8.589 157.1 —15.207 —13.1 .179 147.1 
300.00 .247 -179.7 8.543 145.5 —15.262 19.4 181 131.2 
400.00 - 250 . 179.3 , 8.575 133.8 —15.409 —25.3 182 116.6 
500.00 .258 178.0 8.614 122.9 —15.473 -31.7 © -180 103.3 
600.00 .263 176.9 8.613 112.3 —15.547 —38.0 176 89.5 
700.00 272 175.1 8.621 101.7 —15.677 44.3 -168 75.3 
800.00 277 172.8 8.619 91.6 —-15.779 $50.1 161 60.4 
900.00 282 170.3 ’ 8.630 80.7. | —15.773 55.0 149° 44.2 
1000.00 283 168.1 8.663 69.5 —15.849 -61.0 -139 25.0 
1200.00 .275 162.2 8.758 46.2 —16.031 —73.1 128 -18.9 
1400.00 .249 154.1 8.886 22.2 —16.145 —85.6 .139 —85.7 
1600.00 .200 143.2 9.013 —-2.8 —16.116 -98.1 .167 —107.1 
1800.00 119 126.5 9.059 —29.8 —16.163 —110.6 191 = § —143.6 
2000.00 .026 27.6 9.063 —58.5 —16.245 —124.1 .209 —178.0 
2200.00 -164 —60.6 8.539 -87.8 —16.442 —139.7 .219 144.2 
2400.00 .330 / 83.0 7.508 | —118.7 —16.906 —156.7 227: 109.4 
ee 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information.. Listings are In the back of this Data Book. 
3-169 





QAVANTEK UTO/UTC 2024 Series 
Thin-Film Cascadable Amplifier 
5 to 2000 MHz | 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 2000 MHz 
e High Gain: 16 dB (Typ) 

e Noise Figure: 4.5 dB (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2024 Series is a wideband two-stage 
bipolar RF amplifier using resistive feed- 
back and active bias for temperature com- 
pensation and increased immunity to bias 
voltage variations. Input/output blocking 
capacitors couple the RF through the 


e IF/RF Amplification 


amplifier, while a low VSWR is maintained 
through inductive tuning. The 2024 Series 
amplifiers are available in either the TO-8 
hermetic case or eonnectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical 
Ch teristi 
ce erates T=25°C| T =0°to50°C T =-55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Guaranteed Specifications 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 











TYPICAL PERFORMANCE OVER TEMPERATURE 


- (@ +15 VDC unless otherwise noted) | 


KEY: +25°C 
+85°C=— — — — 
-55°C — - —— 





1200 
Frequency, MHz 


16 
0 400 800 
Frequency, MHz 


1200 1600 2000 0 400 800 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage... es ceieeee tet eed Bile ey ax eee oa ee 17 Volts Ope taht a atathe a Fre peaiaceistone Raw ae naw epee eae Ew 

Continuous RF Input Power ..................05. +13 dBm ~ Active Transistor Power Dissipation ............. 85/170 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ..... 
Storage Temperature ..................... —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 

“R” Series Burn-in Temperature ................... +125°C “For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO— 2.1 grams; UTC— 21.5 grams 
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1600 2000 


UTO/UTC 2024 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 





0 400 800 . 1200 1600 2000 





Frequency, MHz = Frequency, MHz Frequency, MHz. 
Third-Order Intercept Point a Second-Order Intercept Point Second-Harmonic Intercept Point 
rs £ 
= = 
a = 
16 25 35 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 © 400 800 1200 1600 2000 


Frequency, MHz . Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 




















NUMERICAL READINGS . . BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.22 16.54 —10.39 —2.14 .00 | 1.51 30.62 
200.0 1.22 — 16.46 —17.84 —.46 22 1.55 30.48 
300.0 * 1.22 16.29 —26.31 .19 25 1.61 30.69 © 
400.0 1.24 16.28 —35.94 —.29 26 1.68 30.96 
500.0 1.26 16.35 —44.87 —.08 25 1.75 31.27 
600.0 1.29 16.50 —53.95 —.02 27 1.80 31.37 
700.0 1.34 16.54 —64.05 —-.99 25 1.84 31.53 
800.0 1.37 16.46 —72.05 14 23 1.88 31.81 
900.0 1.40 16.50 —80.69 .62 25 1.84 32.04 
1000.0 1.43 16.51 —89.75 70 23 1.76 32.32 
1100.0 1.44 16.54 —97.15 2.44 22 1.66 32.67 
1200.0 1.45 16.42 —105.87 2.85 26 1.60 32.92 
1300.0 1.43 16.26 —116.21 1.64 29 1.50 33.23 
1400.0 1.41 16.33 —126.79 .20 28 1.50 33.39 
1500.0 1.36 16.36 —136.11 02 27 1.49 33.63 
1600.0 1.30 16.20 —146.31 —1.04 27 1.54 33.63 
1700.0 1.21 16.16 —155.22 —.82 24 1.57 33.64 
1800.0 1.13 16.11 —163.79 —.25 26 1.60 33.26 
1900.0 1.11 16.15 —173.75 —1.08 27 1.62 32.79 
2000.0 1.23 16.43 176.59 —1.62 28 1.55 32.16 
S-PARAMETERS BIAS = 15.00 VOLTS 
mam ements 
FREQ Sa Sa Si2 , So 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 123 —171.3 16.410 -9.6 —30.503 1.1 -180 —177.0 
200.00 126 —166.6 16.256 —18.2 —30.551 4 COC -189 —174.4 
300.00 .130 —160.1 16.122 —26.8 —30.721 —1.1 .207 —173.7 
400.00 | 135 —152.7 16.170 —36.6 —31.091 -9 .226 —173.5 
500.00 .140 —147.9 16.329 —45.1 —31.167 —1.9 .246 —174.1 
600.00 .151 _ 146.7 16.417 —54.0 —31.431 —2.5 .265 —176.2 
700.00 | 168 —146.2 16.614 -62.8 —31.537 —2.3 .286 —179.4 
800.00 -188 —142.7 16.505 —71.3 —31.872 —2.6 .297 177.3 
900.00 .193 —138.9 - 16.485 -79.2 —32.074 —2.2 .304 172.1 
1000.00 .194 —139.5 16.545 —87.7 —32.430 — —1.7 .299 164.8 
1100.00 .210 © —139.9 16.396 —96.2 —32.821 —3.4 .297 157.5 
1200.00 205 $$ —138.4 16.142 —106.5 —33.044 —5.9 .280 148.3 
1300.00 .192 —138.3 16.221 —116.4 —33.275 —5.9 .258 138.0 
1400.00 183 -138.4 16.366 - —126.0 ~+33.473 -7.0 .225 124.2 
1500.00 -163 —138.6 o Be 16.256  |§§ —134.5 —33.646 —11.1 210 111.0 
1600.00 143 138.3 16.162 -143.8 -33,738 13.2 _ 193 92.9 
1700.00 115 —132.1 16.750 —153.4 —33.560 —15.6 .182 79.6 
1800.00 .079 —112.0 16.180 —-162.2 —33.228 —16.1 185 59.6 
1900.00 .072 —74.9. 16.347 ' —171.8 —32.786 —19.4 185 47.2 
2000.00 120 —48.1 16.386 —176.7 - 32.129 —21.3 .206. 28.3 
2500.00 .509 —70.2 16.628 —115.1 ' —29.189 —45.7 .235 —48.4 
3000.00 .406 -89.4 13.788 14.5 —31.971 —82.9 .491 —125,7 - 
3500.00 .800 —124.5 —2.301 . —51.6 —35.785 —45.9 323 . 148.9 


4000.00 918 —158.4 | _ 583 — 65.4 39.128 — 26.5 _ 810 . 7162.9 
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| ' a _ UTO/UTC 2025 Series | 
QAVANTEK Thin-Film Cascadable Amplifier 


100 to 2000 MHz 





FEATURES ne APPLICATIONS 


e Frequency Range: 100 to e Power AMP Driver 

2000 MHz : e High Intercept Requirements 
High Dynamic Range 

Medium Gain: 11.0 dB (Typ) a 

Low Noise: 3.0 dB (Typ) oa | v pe 
High-Power: +27 dBm (Typ) | 
Temperature Compensated 


DESCRIPTION 


The 2025 Series is a wideband, high-power ing capacitors couple the RF through the 
GaAs FET RF amplifier. The combination amplifier, while a low VSWR is maintained 
of high output power and low noise figure through inductive tuning. The 2025 Series 








provide a unit with very high dynamic amplifiers are available in either the TO-8 UTC—TC-1, p. 16-42 
range. Active bias and resistive feedback hermetic case or connectored TC-1 
provide for stability over temperature and package. 


bias voltage variations. Input/output block- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm systern @ +15 VDC nominal unless otherwise noted) 


’ Guaranteed Specifications | 
Characteristic Typical P 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range _ | 100-2000 100-2000 100-2000 
Small Signal Gain (Min.) 11.0 : 9.0 
Gain Flatness (Max.) +0.3 : +1.0 
Noise Figure (Max.) 3.0 ; 5.5 
Power Output @ +1 dB Compression (Min.) — +27.0 : : +24.0 
Input VSWR (Max.) 1.8:1 0: 2.2:1 
Output VSWR (Max.) 1.6:1 0: 2.2:1 
Two Tone 3rd Order Intercept Point +37.0 : +32.0 
Two Tone 2nd Order Intercept Point +47.0 

One Tone 2nd Harmonic Intercept Point +53.0 

DC Current 175 


TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted) 
KEY: +25°C ) 


+85°C—— — 
MN) @ poe 








Noise Figure 








100 500 900 1300 1700 2100 “100600 001300 1700 2100 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage@ i acccaundies ese ceaereveee 8 ee V7 VOWS: ¢ -Ose-oecisnts nheataadawiicy ie hiaRiaeauau samen m 36°C/W 
Continuous RF Input Power ................. ee. +19 dBm Active Transistor Power Dissipation .............. 1280 mW 
Operating Case Temperature .............. —55°C to +100°C Junction Temperature Above Case Temperature ....... 46°C 
Storage Temperature ..................... —62°C to+150°C = MTBF (MIL-HDBK-217E, Aup @ 90°C) .......... 217,400 Hrs. 





“R” Series Burn-In Temperature ............... eee. +100°C *For further sullen see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO— 2.1 grams; UTC—21.5 grams - 


SR A ST SS EE I I ETS BE OE TT IE TIES 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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UTO/UTC 2025 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
£ 30 
a 
Bs S 20 
S mo 2 
sx 
sor" 
7100800900 130047002100 “100 500 900 1300 1700 2100 "100 500 900 1300 1700 2100 
Frequency, MHz Frequency, MHz Frequency, MHz 
Second-Order Intercept Point Third-Order Intercept Point Second-Harmonic Intercept Point 
40 
S , 
c 





30 : 50 
00 500 900 1300 1700 2100 100 500 . 900 1300 1700 2100 100 500 900 1300 1700 2100 
Frequency, MHz Frequency, MHz | Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS {Typical production unit at +25°C ambient) 

















S-PARAMETERS BIAS = 15.00 VOLTS 
CURRENT = 174.00 mA 
FREQ S11 Sa S12 | Sze GPDEL PHASE 
GHz Mag Ang dB Ang dB _ Ang Mag Ang K ns DEG 
100 © 14 —84.7 12.4 178.2 —19.0 —16.1 .25 —154.60 1.19 42 4.85 
.200 11 —98.5 12.5 163.1 —19.5 —19.9 24 179.85 1.25 42 .24 
.300 11 —106.2 12.4 151.2 -19.7 —25.6 .23 165.70 1.28 33 —1.20 
400 12 —113.1 12.4 140.2 -19.8 32.2 .22 155.30 1.31 31 —1.81 
.500 14 —119.1 12.3 129.4 —20.0 —-38.9 .20 145.84 1.34 .30 —2.10 
.600 15 —126.1 12.2 119.0 —20.2 —46.0 18 137.12 1.38 .29 —2.07 
.700 17 —131.9 12.0 108.8 —20.3 —52.5 15 128.88 1.41 .28 —1.78 
.800 18 —138.3 11.9 98.6 —20.5 —59.9 12 120.30 1.45 .28 —1.56 
.900 .20 —144.4 11.8 88.7 —20.7 -67.5 .09 110.25 1.49° 27 -.91 
1.000 21 —151.2 11.7 79.0 —20.8 —75.1 .07 99.02 1.54 .27 -.15 
1.100 .22 —158.8 11.6 69.4 —21.1 —83.0 .04 81.92 1.58 .27 .69 
1.200 .22 —167.1 11.5 59.6 21.3 91.2 .03 47.01 1.63 .27 1.39 
1.300 21 —176.1 11.5 49.6 —21.6 _ 99.2 .03 5.14 1.68 28 1.78 
1.400 19 175.1 11.5 39.3 —21.9 -107.6 | .05 —20.27 1.74 29 1.96 
1.500 17 164.3 11.5 28.9 —22.1 —-116.2 06 —33.91 1.79 29 2.06 
1.600 15 149.9 11.5 18.7 22.3 —125.5 07 42.38 1.84 28 2.29 
1.700 13 125.3 11.6 8.1 —22.5 —136.7 06 —41.62 1.87 29 2.17 
1.800 11 83.3 11.7 -3.9 —23.0 —148.1 07 33.15 1.95 33 66 
1.900 13 36.2 11.7 -16.8 —23.6 —159.1 09 —34.26 2.05 36 —1.81 
2.000 19 3.8 11.7 -30.1 —24.3 -170.1 11 —42.50 2.18 37 —4.68 
2.100 27 -17.4 11.5 44.2 —25.0 178.7 12 —56.05 2.30 
2.200 36 —33.7 11.2 -58.9 —25.8 166.6 13 —74.23 2.43 
2.300 45 —47.7 10.8 -74.0 —26.9 153.9 15 -95.76 2.62 
2.400 _ 53 -60.3 10.1 -89.3 —28.2 _ 141.3 18 —119.16 2.91 
2.500 61 71.9 9.2 —104.3 —29.9 129.0 .22 —140.94 3.37 
2.600 .67 -82.8 8.1 —118.8 31.9 — 117.0 .27 —159.57 4.07 
2.700 72 —93.0: 6.8 -132.2 —34.7 105.7 32 —175.10 5.51 
2.800 76 ' —102.5 5.4 144.2 38.5 97.0 36 171.81 8.54 
2.900 79 —111.7 3.9 * —155.0 —45.5 98.9 . .40 160.79 19.57 
3.000 81 —120.4 2.4 —164.1 —50.0 170.3 42 151.48 34.63 
3.100. 82 -129.1 . 9 -171.2 42.6 —160.6 43 143.46 16.06 
3.200 82 —137.8 -—4 © 178.6 —38.7 —164.4 43 136.41 11.60 
3.300 82 —146.5 —1.6 175.7 —36.0 -172.8 42 130.31 9.76 
3.400 82 —155.2 —2.6 170.6 34.5 179.1 .40 124.76 9.47 
3.500 82 —164.0 —3.4 165.0 33.4 169.0 37 119.78 9.50 
3.600 82 -173.2 —4.1 159.1 —32.7 159.5 34 115.25 9.79 
3.700 82 .177.8 —4.7 152.5 —32.1 150.0 31 111.05 10.15 
3.800 82 168.4 —5.3 144.9 —31.9 139.3 .29 107.01 10.70 
3.900 82 159.0 —5.9 136.7 31.8 129.7 .26 102.96 11.42 


4.000 83 149.6 -6.5 127.6 31.9 118.1 24 99.62 12.38 
LINEARIZATION RANGE: .10 to 2.00 GHz | | | 


Ee Ee a cS PB TE EC Oo a TD a Te a EE EE SE EELS Se RS SENT i OAR RE I SI IE TT a ar ES ET TLE SIRES EER, 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld eales office for further Information. Listings are in the back of this Data Book. 
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, , | UTO/UTC 2026 Series 
QAVANTEK | Thin-Film Cascadable Amplifier 











10 to 2000 MHz 

FEATURES | "APPLICATIONS | 
e Frequency Range: 10 to e IF/RF Amplification 

2000 MHz e Mixer Driver 
e High Output Power: 

+19.0 dBm (Typ) - 
e Medium Gain: 15.0 dB (Typ) | va snow 
e Temperature Compensated OO | 
e High Reverse Isolation 
DESCRIPTION 
The 2026 Series is a two-stage thin-film © amplifier, while a low VSWR is maintained 
bipolar RF amplifier using resistive feed- through inductive tuning. The 2026 Series 
back and active bias for temperature com- amplifiers are available in either the TO- 8 
pensation and increased immunity to bias hermetic case or connectored TC-1 COs plese 
voltage variations. Input/output blocking == package. 


capacitors couple the RF through the 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


-- T Guaranteed Specifications 
ha ypical 
Frequency Range 10-2000 
Small Signal Gain (Min.) 15.0 
Gain Flatness (Max.) +0.5 
Noise Figure (Max.) 6.5 
Power Output @ +1 dB Compression (Min.) +20.5 
Input VSWR (Max.) 1.6:1 
Output VSWR (Max.) 1.7:1 
Two Tone 8rd Order Intercept Point +31.0 
Two Tone 2nd Order Intercept Point — +45.0 
_ One Tone 2nd Harmonic Intercept Point +51.0 
DC Current 155 






TYPICAL PERFORMANCE OVER TEMPERATURE 


SCHEMATIC (@ +15 VDC unless otherwise noted) 
KEY: +25°C 
+85°C———— 


-55°C — - — 


Noise Figure 











10 400 800 1200 1600 2000 2400 10 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS | THERMAL CHARACTERISTICS“ 
DC Voltage: ..c54cucli ita ee Eek eee ein ee atest 17 Volts Cie anit Ag ee OU eee Re eis tie whe eh eo oh ever nea ee 75°C/W 
Continuous RF Input Power ................ bade +13 dBm Active Transistor Power Dissipation ........ 459/429/429 mW 
Operating Case Temperature .............. —55°C to +115°C Junction Temperature Above Case Temperature .. 34/32/32°C 
Storage Temperature ..................04. —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 356,100 Hrs. 
“R” Series Burn-In Temperature ................... +115°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO— 1.7 grams; UTC — 21.5 grams 
SEP SN SE IC I I I A A IIT CI ET TE CIE LET NET IE TE A EEE TE EET EE EE ET TD 
Avantek, Inc. - 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 2026 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 





10 400 800 1200 1600 2000 "010 200 00 1000 1400 1800 2200 "010 200 800 1000 1400 1800 2200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 


Nett 


























& ss 
<3 
oy] 
& 45 
30 35*— 
50 400 800 1200 1600 2000 50 400 800 1200 1600 2000 ~ 80 400° 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 
S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Si Sa Si2 Sa GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.005 15 . -159.0. 14.6 39.6 —28.4 36.5 33 . 151.85 2.23 12.83 
010 .09 -170.2 14.9 16.5 —28.1 16.3 24 162.27 223 #£12.83 9.67 
.020 .08 —173.1 14.9 — 6.5 —28.0 6.7 .22 169.59 2.23 3.03 87 
.050 .08 -172.2 15.0 -5.7  -28.0 —1.4 21 173.80 2.21 1.04 —4.03 
.100 .09 —167.3 15.0 —  =17.6 -  —28.0 8.2 21 174.87 2.20 .66 —5.36 
-150 .09 —163.3 15.0 —28.2 —28.0 © —-13.6 21. 174.56 2.20 .59 —5.42 
.200 10 —160.7 15.0 —38.5 -28.0 —18.7 22 173.34 2.21 57 —5.14 
250 11 —159.4 15.0 —48.6 —28.1 —23.8 .22 171.33 2.23 56 —4.63 
300 12 —159.7 15.0 —58.6 —28.2 —28.9 .23 168.63 2.24 55 —4.04 
350 13 —161.0 15.0 —68.5 —28.3 —33.5 24 165.33 2.25 55 —3.38 
400 14 —162.6 15.0 —78.3 —28.4 —38.3 24 161.41 2.27 55 —2.68 
450 15 —164.9 15.0 —88.2 —28.5 42.7 .25 157.34 2.28 55 —1.98 
500 15 —167.4 15.1 —98.0 —28.6 47.5 25 152.61 2.29 55 -1.25 
550 16 -170.3 15.1 —108.0 —28.6 -—52.0 25 147.22 2.29 56 —.66 
600 17 -173.3 15.1 —118.0 —28.7 —56.7 .26 141.36 2.31 55 —.04 
650 17 —176.3 15.2 -127.9 —28.8 -61.2 25 135.06 2.32 55 57 
700 17 -179.2 15.2 —138.0 —28.9 -65.7 25 128.12 2.34 56 1.00 
750 17 178.0 15.2 —148.1 —29.0 -70.0 24 120.83 2.36 56 1.57 
800 17 175.3 15.3 —158.1 -29.1 —74.7 23 112.98 2.39 .56 2.09 
850 17 172.7 15.3 —168.4 —29.1 -79.1 .22 104.19 2.41 .57 2.41 
900 17 170.2 15.3 —178.7 —29.3 -83.6 21 94.87 2.45 .57 2.70 
950 17 167.8 15.3 171.1 —29.4 —-88.0 .20 84.60 2.48 .57 3.01 
1.000 16 165.6 15.4 160.7 —29.4 -92.5 19 73.05 2.50 58 3.15 
1.050 16 163.4 15.4 150.3 —29.6 -97.1 18 60.38 2.54 58 3.35 
1.100 15 161.3 15.4 139.8 -29.7 —101.3 17 46.63 2.59 58 3.43 
1.150 15 159.2 15.4 129.3 -29.7 —105.5 16 31.82 2.61 58 3.48 
1.200 14 157.6 15.4 118.6 ~29.9 —110.0 16 16.17 2.64 59 3.39. 
1.250 13 156.3 15.4 107.9 —29.9 —113.9 16 .08 2.67 .60 3.28 
1.300 12 155.7 15.4 97.3 -—30.0 —118.6 17 —15.42 2.70 59 3.22 
1.350 11 156.6 15.3 86.6 —30.0 —122.6 18 -30.11 2.72 60 3.10 
1.400 09 160.2 15.2 76.0 -30.0 —126.8 19 —44,32 2.73 59 3.06 
1.450 08 167.6 15.2 65.4 —29.9 —131.4 .20 —57.88 2.72 59 3.09 
1.500 08 178.7 15.1 55.0 —29.9  -135.8 21 —70.34 2.73 58 3.25 
1.550 08 —-170.5 15.1 44.9 —29.7 —141.0 .22 —82.87 2.67 56 3.70 
1.600 09 —164.2 15.1 34.8 —29.7 —146.8 .22 —95.19 2.63 56 4.13 
1.650 10 —161.2 15.2 24.5 —29.6 —153.1 21 —106.67 2.57 57 4.38 
1.700 10 -157.9 15.5 13.3 —29.6 —159.5 21 —117.92 2.52 62 3.81 
1.750 10 —151.7 15.7 1.3 —29.6 —166.4 19 —128.77 2.48 67 2.35 
1.800 11 —142.4 15.9 —-11.8 —29.8 —173.3 17 —138.59 2.49 73 -.19 
1.850 13 —133.7 15.9 —25.8 —30.0 179.1 14 —147.28 2.52 78 —3.62 
1.900 16 —129.9 15.8 —40.4 -30.3 171.8 11 —153.61 2.63 81 —7.63 
1.950 19 —130.5 15.6 —55.3 -30.0 164.7 .08 —152.97 2.82 83 —11.95 
2.000 .22 —134.1 15.2 —70.1 ' 31.4 158.6 .05 —135.66 3.11 82 —16.15 
2.050 25 —138.8 14.6 84.5 —31.9 152.3 .06 —100.99 3.46 80 
2.100 .27 —143.7 13.9 —98.4 —32.6 147.0 .08 —83.99 4.00 77 
2.150 .28 —148.1 13.2 —111.6 —33.3 143.5 11 —81.10 4.71 73 
2.200 .28 —151.6 12.3 124.1 -33.8 140.1 15 -83.09 5.43 70 
2.250 .27 -153.9 11.5 —135.9 —34.5 138.6 18 —86.55 6.39 65 
2.300 27 —154.9 10.6 —147.0 -35.0 137.4 21 -89.98 7.47 62 
2.350 .26 —154.0 9.8 —157.7 35.2 137.4 .23 —93.30 8.23 60 
2.400 25. —150.7 9.0 —168.2 —34.9 136.6 .26 —96.82 8.67 59 
2.450 .25 —145.7 8.3 -178.8 34,7 133.6 29 —100.30 9.10 59 
2.500 .27 —140.1 7.5 170.7 —34.6 130.6 31 —103.70 9.51 59 
2.750 .46 —135.7 3.3 119.1 -34.0 101.7 41 —117.10 11.31 57 
3.000 .65 —151.3 -1.5 74.3 34,7 71.1 45 —124.62 14.87 .50 


LINEARIZATION RANGE: .010 to 2.00 GHz 
a a eT a a ee ee ea eT ee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 =. . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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D AVANTEK _ UTO/UTC 2027 Series 
| Thin-Film Cascadable Amplifier 
10 to 2000 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 10 to ¢ IF/RF Amplification 
2000 MHz 


e High Gain: +15.0 dB (Typ) 

e Medium Output Power: 
+17.5 dBm (Typ) 

e Temperature Compensated 


DESCRIPTION 


The 2027 Series is a wideband, two-stage _ 


thin-film bipolar RF amplifier using resistive 
feedback and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Input/output block- 
ing capacitors couple the RF through the 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


amplifier while a low VSWR is maintained 





through inductive tuning. The 2027 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical 
Characteristic To = 25°C 


Guaranteed Specifications | 
Te = 0° to 50°C Te = —55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE. 
(@ +15 VDC unless otherwise noted) 
KEY: +25°C 
85°C——— — 
-55°C——- —— 





400 800 1200 1600 2000 
Frequency, MHz 


8 5.5 
10 400 9800 1200 1600 2000 2400 10 
Frequency, MHz 











MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage ............ Sid 1s Mipsis Meer enih Gers les ek ae 17 Volts Ose aes he eS Peak MU eae ato ae eens 75°C/W 
Continuous RF Input Power ................6.26- +13 dBm Active Transistor Power Dissipation ........ 300/317/317 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 23/24/24°C 
Storage Temperature .................005- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 383,000 Hrs. 
“R” Series Burn-in Temperature ................-.-- +125°C *For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—1.7 grams; UTC—21.5 grams 





Avantek, Inc. » 481 Cottonwocd Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are in the back of this Data Book. 
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UTO/UTC 2027 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output . Input VSWR Output VSWR 
0 





Power Output 
@ 1 dB Gain 
Compression, dBm 








10 400 800 1200 1600 2000 010 200 “00 1000 1400 1800 2200 110 200 600 1000 1400 1800 2200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
70 70 
& 60 
% 
a 50 
80 400 800 1200 1600 2000 50 400 800 1200 1600 2000 “50 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 











S-PARAMETERS BIAS = 15.00 VOLTS 
FREQ Su Sa Si2 Sa GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.005 15 —158.9 | 14.4 35.7 —28.1 31.6 30 151.71 2.24 . 11.71 
.010 11 —169.5 14.5. 14.6 -27.9 14.4 .22 162.86 2.27 11.71 10.27 
.020 10 —173.0 | 14.5 _ 47 —27.8 5.7 21 170.13 2.27 2.75 2.37 
.050 10 —173.1 14.6 -5.8 —27.7 —1.7 .20 174.20 2.24 97 —2.07 
100 10 —169.4 14.6 -17.2 —27.7 -8.3 .20 175.55 2.24 63 —3.45 
.150 11 —166.1 14.6 —27.5 —-27.8 —13.9 | .20 175.52 2.24 57 -3.71 
.200 12 —163.9 14.7 -37.5 —27.8 -18.9 21 174.60 2.26 55 —3.60 
.250 12 —162.8 14.6 —47.3 -27.9 —24.1 21 172.75 2.27 54 —3.35 
.300 13 —163.1 14.6 —57.0 —28.0 —29.0 .22 170.32 2.28 54 —3.00 
.350 14 —164.1 14.6 —66.6 —28.1 —33.6 .23 167.18 2.30 54 —2.58 
.400 15 —165.6 14.6 —76.2 —28.2 38.3 24 163.48 2.31 53 —2.12 
.450 16 —167.7 14.6 -85.7 —28.3 42.5 .25 159.40 2.32 53 —1.60 
.500 17 -170.2 14.6 —95.2 —28.3 —47.3 25 154.80 2.33 53 —1.04 
.550 17 —172.9 14.7 —104.9 —28.4 —51.5 .26 149.58 2.33 54 —.65 
.600 18 -175.9 14.7 —144.5 —28.5 * —66.3 .26 143.95 2.36 53 —21 
.650 18 —178.8 14.7 —124.2 —28.6 -60.7 26 137.94 2.37 54 21 
.700 18 178.5 14.7 -133.9 —28.7 —65.3 .26 131.28 2.40 54 52 
.750 18 175.7 14.7 —143.6 —28.8 -69.8 .26 124.29 2.41 54 85 
.800 18 173.0 14.8 —153.4 —28.9 —74.1 .25 116.80 2.43 54 1.14 
.850 18 170.5 14.8 —163.3 —29.0 —78.5 .25 108.57 2.46 55 1.30 
.900 18 168.1 14.8 —173.2 —29.0 -83.0 24 99.95 2.48 55 1.43 
.950 17 165.8 14.8 176.9 -29.1 -87.1 23 90.81 2.52 55 1.55 
1.100 17 163.7 14.8 166.8 -29.2 -91.3 22 80.85 2.55 56 1.55 
1.050 | 17 161.7 14.8 156.8 —-29.3 —95.9 21 70.42 2.58 56 1.59 
1.100 16 159.5 14.8 146.7 - 29.5. —100.5 21 59.44 2.64 56 1.55 
1.150 16 157.5 14.8 136.6 —29.5 —104.1 .20 48.07 2.66 56 1.49 
1.200 15 155.7 14.8 126.3 29.55 © —108.6 .20 36.31 2.69 57 1.32 
1.250 14 153.8 14.8 116.1 296 112.5 19 24.25 2.73 57 1.18 
1.300 13 152.1 14.7 106.0 —29.8 —116.8 19 12.17 2.79 56 1.11 
1.350 me ' 451.2 14.7 95.8 —29.7 —120.6 19 10 2.81 56 97 
1.400 10 151.8 14.6. 85.8 -29.8 —124.4 19 —12.11 2.85 56 96 
1.450 .09 154.7 14.5 _ 75.7 —29.7 —128.7 19 —24.36 2.85 56 95 
1.500 .08 - 162.0 14.4 65.8. —-29.6 —132.6 19 —36.29 2.86 55 1.12 
1.550 .07 173.4 14.4 56.2 —29.4 ‘137.4 19 —48.75 2.82 53 1.59 
1.600 .07 —175.6 14.3 46.8 ~29.2 —142.5 18 —61.11 2.78 53 2.18 
1.650 .07 -1679 ~~ 14.4 37.4 —29.1 | —148.7 17 —72.47 272 52 2.90 
1.700 .07 —161.7 14.6 27.7 —29.1 —155.0 16 83.31 2.67 54 3.18 
- 1.750 .07 —151.3 14.8 17.3 -29.0 —161.6 15 —93.25 2.60 58 2.86 
1.800 .07 —132.5 15.0 6.0 —29.1 —168.5 13 —101.16 2.57 63 1.68 
1.850 .08 -112.2 15.2 -6.1 29.2 —175.5 12 —106.97 2.53 .67 —.37 
1.900 12 —102.2 15.3 —18.9 —29.3 178.1 10 —110.29 2.51 71 —3.16 
1.950 17 —100.8 15.4 32.3 —29.6 170.7 .09 —108.39 2.56 75 —6.54 
2.000 .22 —104.3 15.3 ~46.2 —29.9 164.3 .08 —100.52 2.61 a7 —10.36 
2.050 .27 —110.0 15.1 60.3 — -30.2 157.5 .08 -89.19 2.69 79 
2.100 32 —116.8 14.7 745° -80.6 151.4 10 —80.23 2.85 — 78 
2.150 36 —124.0 14.3 —88.4 —31.2 145.7 12 —76.07 3.11 77 
2.200 .38 —131.0 13.7 —101.9 -31.6 141.2 15 ~76.08 3.88 75 
2.250 .40 —137.4 13.0 —114.7. = -82.1 136.3 17 —77.69 3.75 71 
2.300 41 —143.0 12.3 —127.1 —32.6 132.8 20 —79.96 4.23 .69 
2.350 .40 —147.4 - 11.6 —139.0 ' 82.9 128.9 23 —82.69 4.69 .66 
2.400 0 —150.4 10.9 * —150.5 -33.1 125.6 .26 —86.08 5.20 64 
2.500 38 —152.0 9.5 -172.9 —33.4 118.2 31 —92.57 6.27 62 
3.000 62 —150.2 1.0 ~ 82.5 —34.8 61.7 44 —110.50 12.07 56 


LINEARIZATION RANGE: .01 to 2.00 GHz . . 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld eales office for further Information. Listings are in the back of this Data Book. 
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| | - UTO/UTC 2031 Series | 
QAVANTEK Thin-Film Cascadable Amplifier 


1 to 2000 MHz 





FEATURES APPLICATIONS 


e Frequency Range: 1 to 2000 MHz e IF/RF Amplification 
e Noise Figure: 4.0 dB (Typ) 

e Medium Gain: 10.5 dB (Typ) 

e Temperature Compensated 








CASE GROUND 
DESCRIPTION UTO—TO-8U, p. 16-48 
The 2031 Series is a wideband thin-film nal blocking capacitors couple the RF 
bipolar RF amplifier using resistive feed- through the amplifier. The 2031 Series 
back and active bias for temperature com- amplifiers are available in either the TO-8 
pensation and increased immunity to bias hermetic case or connectored TC-1 
voltage variations. Low input/output VSWR package. 
is maintained by inductive tuning, and inter- UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications | 
Characteristic Typical P 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

| DC Current 

























TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted | 





KEY: +25°C 


Noise Figure 











*) 

a - | 

¢ 

& 

; 

© 300 600 900 1200 1500 1800 2100 | © 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DG Voltage: 0.6 siciesbianales awe eatet ede te 17 Volts ae ene n ae oe ee een ree Tay" ree 105°C/W 
Continuous RF Input Power ...............-.005- +13 dBm Active Transistor Power Dissipation ............... 126 mW 
Operating Case Temperature .............. —§5°C to +125°C Junction Temperature Above Case Temperature ....... 13°C 
Storage Temperature ...............50006- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 685,900 Hrs. 
“R” Series Burn-In Temperature ................+-: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95085  . ' Contact your local repreeentative, dietributor or field eales office for further Information. Listings are In the back of thie “Data Book. 
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TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
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Input VSWR 
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UTO/UTC 2031 Series 
Thin-Film Cascadable Amplifier 


el 


Output VSWR 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 


NUMERICAL READINGS. 

FREQ VSWR 
MHz IN 
100.0 1.19 
200.0 1.21 
300.0 1.23 
400.0 1.27 
500.0 1.31 
600.0 1.36 
700.0 1.42 
800.0 1.48 
900.0 1.54 
1000.0 1.59 
1100.0 1.61 
1200.0 1.60 
1300.0 1.55 
1400.0 1.47 
1500.0 1.38 
1600.0 1.29 
1700.0 1.22 
1800.0 1.19 
1900.0 1.25 
2000.0 1.41 
2100.0 1.70 
2.15 


-_—_—————__—__———————————————————————— 
BIAS = 15.00 VOLTS 


: as ee ee ee 


S-PARAMETERS 


FREQ Si Sa Si2 Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
en pC ~ ches ~ 
100.00 .088 —171.5 11.224 186.2 —18,937 —6.7 ’,191 166.7 
200.00 .094 —162.9 11.157 153.0 —18.895 —13.7 .188 154.2 
300.00 104 —156.4 11.064 139.8 —19.000 —20.3 .179 141.5 
400.00 -117 —151.1 11.057 126.8 —19.069 —26.6 © 172 129.2 
500.00 .136 -149.1 11.036 114.7 —19.059 33.7 162 119.0 
600.00 .157 —148.2 10.993 102.7 —19.064 —40.5 151 108.4 
700.00 183 —150.3 10.979 90.8 —19.144 —48.0 137 98.6 
800.00 .207 —154.1 10.988 79.5 —19.215 —54.7 126 88.4 
900.00 .231 ~160.5 11.062 67.3 —19.276 -60.7 115 77.5 
1000.00 252 —167.2 11.177 54.3 —19.411 —67.6 107 64.1 
1100.00 .261 —175.4 11.352 40.6 —19.593 —74.6 104 48.3 
1200.00 .259 175.7 11.502 26.3 —19.812 -81.1 105 29.3 
1300.00 .243 165.6 11.616 11.1 —19.975 —86.7 110 9.7 
1400.00 .210 154.9 11.659 —4.6 —20.031 -92.5 116 —10.1 
1500.00 171 144.0 11.544 —20.4 —19.874 -98.0 119 —26.6 
1600.00 124 130.1 11.363 -36.1 —19.667 —104.0 120 —39.2 
1700.00 .080 104.0 11.174 —52.5 —19.411 110.1 118 44,2 
1800.00 .061 46.4 11.033 -68.6 —19.136 117.3 117 41.6 
1900.00 .108 4.8 10.797 84.6 —18.878 —125.9 .133 -34.1 
2000.00 192 —28.7 10.450 —101.6 —18.706 —135.7 171 —29.2 
2100.00 .299 44.6 9.950 —119.5 —18.655 —146.5 .230 —31.7 
2200.00 415 —58.7 9.272 —138.4 —18.784 —158.3 .296 —39.5 
2300.00 521 —72.7 8.307 —157.7 —19.149 —170.6 .350 —49.4 
2400.00 615 -85.5 7.085 -176.6 —19.758 178.5 .386 -60.3 
2500.00 .689 -97.2 5.641 165.3 —20.423 167.3 .402 -70.3 
eee eS ee esusssesseeerpnneeensan 
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DEV 





BIAS = 15.00 VOLTS 


1.41 


eee ee ek ek ek ek ek ek ek ok ok ok ek ok ok 


SVERRERBBBBNRRS BEE 


ISOL 
dB 
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18.88 
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19.00 
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19.20 
19.27 
19.41 
19.61 
19.81 
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QAVANTEK 


UTO/UTC 2032 Series | 
Thin-Film Cascadable Ampiitir 
1 to 2000 MHz — | 





FEATURES 

e Frequency Range: 1 to 2000 MHz 
e Medium Gain: 10.0 dB (Typ) 

e Low VSWR 

e Temperature Compensated 


DESCRIPTION 
The 2032 Series is a wideband thin-film 


bipolar RF amplifier using resistive feed- — 


back and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Low input/output 
VSWR is maintained by inductive ee 





Characteristic 


Frequency Range 
Smail Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


APPLICATIONS 
° IF/RF Amplification 


and internal blocking capacitors couple the 
RF through the amplifier. The 2032 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. 





UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) _ 


Guaranteed Specifications 


Typical 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 








TYPICAL PERFORMANCE OVER TEMPERATURE 
@ +15 VDC unless otherwise noted 








KEY: +25°C 
—55°C AD Oo SEE 





Noise Figure, dB 





0 400 800 1200 1600 2000 
Frequency, MHz 


Frequency, MHz 





MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC VoltGg6: cided Siac tote wa ees weeeee 17 Volts Bie chy eer ores oitoee Pade enuane saat 105°C/W 
Continuous RF Input Power ..........-.-..eeeeee +13 dBm Active Transistor Power Dissipation ............... 216 mW 
Operating Case Temperature .............-. —558°C to +125°C Junction Temperature Above Case Temperature ....... 23°C 
Storage Temperature ...........--- sees: ", -62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 797,500 Hrs. 
“R” Series Burn-In Temperature ............-...-55: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field sw office for further Information. Listinge are in the back of this Data: Book. 
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UTO/UTC 2032 Series 


Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 
) 





Power Output 
@ 1 dB Gain 
Compression, dBm 


0 400 800 1200 1600 2000 "0 400 800 1200 1600 2000 "0 400 800 1200 1600 2000 
Frequency, MHz Frequency, MHz Frequency, MHz 


Third-Order Intercept Point 
21 





0 400 800 1200 1600 2000 








Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ~ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.26 10.45 166.48 . —7.64 .00 1.62 = 18.02 
200.0 1.29 10.39 154.11 -6.19 35 1.59 18.22 
300.0 1.32 10.35 141.35 5.12 36 1.58 18.22 
400.0 1.36 10.39 128.99 —3.66 33 1.58 18.32 
500.0 1.40 10.44 117.02 —1.80 33 1.57 18.42 
600.0 1.46 10.46 105.27 25 32 1.56 18.60 
700.0 1.50 10.50 93.48 2.30 31 1.55 18.69 
800.0 1.56 10.57 82.37 5.01 34 1.55 18.83 
900.0 1.60 10.71 70.04 6.48 35 1.55 19.00 
1000.0 1.63 10.87 57.02 7.27 37 1.55 19.24 
1100.0 1.64 11.05 43.12 7.18 39 1.56 19.50 
1200.0 1.61 11.20 28.58 6.47 41 1.56 19.76 
1300.0 1.56 11.29 13.37 5.09 43 1.55 19.95 
1400.0 1.48 11.33 —2.31 3.23 .43 1.53 20.00 
1500.0 1.40 11.26 17.82 1.55 43 1.48 19.84 
1600.0 1.34 11.10 -—33.49 —.28 44 1.41 19.59 
1700.0 1.29 10.95 —49.56 —2.52 45 1.35 19.25 
1800.0 1.31 10.89 65.62 —4.75 44 1.31. 18.95 
1900.0 1.38 10.76 —81.80 —7.11 46 1.32 18.65 
2000.0 1.55 10.46 -99.32 —10.81 51 1.41 18.52 
2100.0 1.86 10.00 —118.20 _ 54 1.57 18.44 
2200.0 2.33 9.26 —138.11 _ 56 1.77 18.60 
a 
S-PARAMETERS | BIAS = 15.00 VOLTS 
— ee ee ee anenocns an esenetr ees 
FREQ S11 Sai _ Si2 S22 
MHz Mag Ang dB ___ Ang dB Ang Mag Ang 
100.00 .186 179.5 10.505 166.7 —18.576 —6.6 .268 166.3 
200.00 184 179.2 10.452 154.2 —18,519 —12.5 261 153.2 
300.00 183 179.4 10.393 _ 141.6 —18,585 —19.2 .254 139.8 
400.00 -180 —179.5 10.405 129.1 —18.655 —25.5 .249 126.7 
500.00 185 -177.8 10.410 117.4 —18.645 32.5 .239 115.3 
600.00 .190 —175.8 10.410 105.9 —18.672 —39.2 .227 103.3 
700.00 204 - —175.2 10.426 94.4 —18.801 —46.0 212 91.3 
800.00 ., 220 —175.7 10.456 . 83.7 —18.855 —52.7 .202 78.7 
900.00 ao 239 —178.3 10.570 71.8 —18.982 —58.5 .190 65.0 
1000.00 .257 178.2 10.723 59.5 —19.201 64.8 184 49.7 
1100.00 .267 172.4 10.906 46.1 —19.411 -71.3 183 32.4 
1200.00 .268 165.7 11.096 32.3 —19.628 -76.8 .189 13.7 
1300.00 .257 157.8 11.236 17.4 —19.762 -81.5 .199 —5.4 
1400.00 .232 149.7. 11.306 2.2 —19.845 —86.1 .209 —24.5 
1500.00 .201 141.9 ; 11.242 13.1 —19.678 —91.0 215 —42.0 
1600.00 165 134.8 11,088 —28.2 —19.386 -96.1 213 —57.7 
1700.00 -130 124.8 10.896 —43.7 —19.083 —101.6 .204 -69.8 
1800.00 .096 109.6 10.809 —59.0 —18.775 —108.0 184 —78.0 
1900.00 .074 75.1 10.722 -73.9 —18.472 —114.9 .157 —80.1 
2000.00 .085 23.5 10.576 -89.7 —18.191 -122.7 132 71.2 
2100.00 -150 -12.3 10.340 —106.5 —17.919 —131.8 . 139 —53.6 
2200.00 245 34.2 10.002 —124.8 —17.733 —142.2 188 —42.5 
2300.00 351 -51.3 9.410  |$ 144.2 —17.726 —153.4 .257 43.7 
2400.00 .458 -67.1 8.497 —164.3 —17.862 —164.8 327 -50.8 
2500.00 551 81.4 7.273 176.0 —18.237 —176.1 377 —59.9 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listinge are In the back of this Data Book 
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VS | |  UTO/UTC 2033 Series © 
QAVANTEK Thin-Film Cascadable Amplifier 


1 to 2000 MHz 





FEATURES | APPLICATIONS 


e Frequency Range: 1 to 2000 MHz e IF/RF Amplification 
e Medium Output Power: 





+16.0 dBm (Typ) 

e Low VSWR | 

e Temperature Compensated : v ea ees 
| UTO—TO-8T, p. 16-48 

DESCRIPTION 

The 2033 Series is a wideband thin-film while internal blocking capacitors couple 

bipolar RF amplifier using resistive feed- the RF through the amplifier. The 2033 

back and active bias for temperature Series amplifiers are available in either the 

compensation and increased immunity to TO-8 hermetic case or connectored TC-1 





bias voltage variations. Low input/output package. UTC—TC-1, p. 16-42 . 
VSWR is maintained by inductive tuning, i, | 






ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications | 
Characteristic Typical P 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 
DC Current 


























TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC @ +15 VDC unless otherwise noted 








KEY: +25°C 


Noise Figure 


ee 
25°C, +85°C 
aps. see 












=p. 
BZ 
—T 





nea 
© 300 600 900 1200 1500 1800 2100 © 300 600 900 1200 1500 1800 2100 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
ee 
DC Voltage ....... 0. cece ce ee eee eens ewes 17 Volts Cis frase ee Gao ene ae tes cee es Sa Cee 75°C/W 
Continuous RF Input Power ............5+++-00+- +13 dBm Active Transistor Power Dissipation ............... 600 mW 
Operating Case Temperature .............- —55°C to +100°C Junction Temperature Above Case Temperature ....... 45°C 
Storage Temperature .........--..-seeeee- —62°C to +150°C MTBF (MIL-HDBK-217E, Aur W 90°C) ..........- 701,700 Hrs. 
“R” Series Burn-in Temperature .........----00+55: +100°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) UTO—2.1 grams; UTC—21.5 grams 
Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 ~.. Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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UTO/UTC 2033 Series 


hin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output 
+25°C, +85°C 














Power Output 
@ 1 dB Gain 


Compression, dBm 
Oo ms BA oa 

im 
a 


600 900 1200 1500 1800 2100 
Frequency, MHz 


Third-Order Intercept Point 


36 
38 


IP;, dBm 


0 500 1000 1800 2000 
Frequency, MHz 


IP, , dBm 


Input VSWR 





© 300 600 900 1200 1500 1800 2100 
Frequency, MHz 


Second-Order Intercept Point 





1000 
Frequency, MHz 


1500 





© 300 600 900 1200 1500 1800 2100 
’ Frequency, MHz 


Second-Harmonic Intercept Point 





0 
Frequency, MHz 


1000 1500 2000 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ. VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.59 9.08 168.15 —1.16 00 1.48 15.29 
200.0 1.61 9.03 156.52 —1.27 33 1.47 15.34 
300.0 1.63 8.96 144.62 —1.67 33 1.46 15.38 
400.0 1.66 8.97 132.82 —1.96 31 1.45 15.51 
500.0 1.69 8.98 121.76 —1.51 30 1.44 15.61 
600.0 1.73 8.94 110.90 —.85 30 1.42 15.72 
700.0 1.75 8.86 100.15 —.10 .28 1.40 15.82 
800.0 1.78 8.80 90.08 1.35 31 1.37 15.92 
900.0 1.78 8.75 79.14 1.92 31 1.35 16.01 
1000.0 1.79 8.71 68.05 2.34 31 1.32 16.07 
1200.0 1.76 8.67 45.08 2.40 32 1.31 16.25 
1400.0 1.69 8.63 21.55 1.91 33 1.35 16.36 
1600.0 1.58 8.65 —2.46 94 34 1.46 16.32 
1800.0 1.43 8.59 —28.04 —1.60 37 1.60. 16.29 
2000.0 1.23 8.56 —55.05 —§.57 38 1.73 16.22 
2200.0 1.14 8.14 82.83 — 40 1.79 16.21 
2400.0 1.49 7.29 —112.71 : _ 43 1.79 16.39 
a_i sn 








FREQ Si Sa _ S22 Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 .241 -178.1 8.611 168.7 —15.091 6.1 .182 161.6 
200.00 .242 —178.7 8.589 157.1 —15.207 -13.1 179 147.1 
300.00 .247 —179.7 8.543 145.5 —15.262 —19.4 181 131.2 
400.00 .250 179.3 8.575 133.8 —15.409 —25.3 182 116.6 
500.00 .258 178.0 8.614 122.9 —15.473 -31.7 .180 103.3 
- 600.00 .263 176.9 8.613 112.3 —15.547 —38.0 .176 89.5 
700.00 272 175.1 8.621 101.7 —15.677 44.3 168 75.3 
- 800.00 277 172.8 8.619 91.6 —15.779 —50.1 161 60.4 
900.00 .282 170.3 8.630 80.7 —15.773 —55.0 149 44.2 
1000.00 .283 168.1 8.663 69.5 —15.849 -61.0 139 25.0 
1200.00 .275 162.2 8.758 46.2 —16.031 —73.1 128 —18.9 
1400.00 .249 154.1 8.886 22.2 —16.145 -85.6 139 —-65.7 
1600.00 .200 143.2 9.013 —2.8 —16.116 —98.1 167 —107.1 
1800.00 .119 126.5 9.059 —29.8 —16.163 —110.6 191 —143.6 
2000.00 .026 - 27.6 9.063 —58.5 —16.245 —124.1 .209 —178.0 
2200.00 164 -60.6 8.539 -87.8 —16.442 —139.7 .219 144.2 
2400.00 .330 -83.1 7.508 —118.7 —16.906 —156.7 .227 109.4: 
eee nee emcee nee SSS pisses eS SsSSnNEsutmsesme 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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- QAVANTEK 





UTO/UTC 2052 Series | 
Thin-Film Cascadable Amplifier 
5 to 2000 MHz — | | 
FEATURES APPLICATIONS 


e Frequency Range: 5 to 2000 MHz 
e 5 Volt Supply 
e Low Supply Current: 
18 mA (Typ) | 
e Temperature Compensated 


DESCRIPTION 
The 2052 Series is a thin-film bipolar 


RF amplifier that operates on 5-volt bias to . 


provide medium output power. Resistive 
feedback and active bias assure 
temperature compensation and immunity 
to bias voltage variation. Input/output 





Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compressi 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


ELECTRICAL SPECIFICATIONS (Measured in a 50- 


e IF/RF Amplification 
e 5 Volt Systems 


blocking capacitors couple RF through the 
amplifier, while a low VSWR is maintained 
through inductive tuning. The 2052 Series 
amplifiers are available in either the TO-8 
hermetic case or connectored TC-1 
package. OP ok 






; ‘Te = 0° to 50°C 


| Typical - 
Te = 25°C 


on (Min.) | 


One Tone 2nd Harmonic Intercept Point 


DC Current 


SCHEMATIC 


LL 





MAXIMUM RATINGS 


DC Voltage ...... 0... cece eee ee eee eee 
Continuous RF Input Power .............+-: 
Operating Case Temperature ...........--- 
Storage Temperature ...........------005- 
“R” Series Burn-In Temperature ............- 


TYPICAL PERFORMANCE OVER 
(@ +5 VDC unless otherwise noted) 





CASE GROUND 


UTO—TO-8T, p. 16-48 





UTC—TC-1, p. 16-42 | 


ohm system @ +5 VDC nominal unless otherwise noted) 
Guaranteed Specifications _ 


Te = —55° to +85°C 





TEMPERATURE 





KEY: +25°C 
835°C=—-— 





50 8=6.: 500 


1000 1500 2000 2500 
Frequency, MHz 





Noise Figure 

m ° | 
ba = } 
Ss 
o 
tr j 
ser | I 

3 r 

50 500 1000 1500 2000 2500 


Frequency, MHz 


THERMAL CHARACTERISTICS” 





WEIGHT: (typical) UTO — 1.7 grams; UTC— 21.5 grams 


Avantek, Inc. .° 481 Cottonwood Drive, Milpitas, CA 95035 
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.... +8.5 Volts Bic weer cc cr crew cree s er secrr en esaereeerreresees 105°C/W 

deck +13dBm Active Transistor Power Dissipation ................ 65mW 
—55°C to +125°C Junction Temperature Above Case Temperature ...... 7.0°C 
—62°C to +150°C 

aniugrsaas +125°C *For further information, see High Reliability section, p. 17-2. 


- Contact your local representative, distributor or field sales office for further information. Lietinge are In the back of thie Data Book. 


UTO/UTC 2052 Series 


Thin-Film Cascadable Amplifier 








TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 
Compression, dBm 











Frequency, MHz _— Frequency, MHz . Frequency, MHz 
Third—Order Intercept Point a Second-Order Intercept Point Second—Harmonic Intercept Point 
70 
E & “ 
s S 80 
é g 0 
30 
- 80 500 1000 1500 2000 2500 50 500 1000 1500 2000 2500 60 600 1000 1600. 2000 200 
Frequency, MHz _ Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production und at +25°C ambient) 


















LINEARIZATION RANGE: .050 to 2.000 GHz 


S-PARAMETERS BIAS = 5 VOLTS 
FREQ Si Sar Si2 Sz GPDEL PHASE 
MHz Mag Ang =. _ «dB Ang dB —”—~—sés Ang Mag © _ Ang: ns DEG 
.005 .09 —61.2 10.2 —170.5 -15.3 11.4 10 48.53 
.010 .06 —40.9 10.1 —176.6 —15.4 4.7 .08 23.40 
.020 .05 —28.5 10.1 —179.8 —15.4 1.0 .07 15.24 
.050 .05 —28.8 10.1 174.5 —15.4 —3.5 .08 13.08 39 —4.24 
-100 .05 —41.5 10.1 167.5 —15.4 -8.7 .08 15.42 39 —4.46 
.150 .06 —55.0 10.1 160.8 -15.4 —13.5 09 17.97 37 —4.25 
.200 .06 -67.2 10.1 154.3 —15.4 —18.1 10 19.89 36 —3.94 
.250 .07 —78.2 10.0 147.9 -15.5 —22.7 11 20.94 35 —3.51 
.300 .07 —89.0 10.0 141.5 —15.5 -27.2 12 21.01 35 —3.01 
.350 .08 —98.7 10.0 135.2 —15.6 —31.6 13 20.30 35 —2.53 
.400 .09 —107.5 10.0 128.8 —15.6 —36.1 14 18.99 35 —2.04 
.450 .09 —115.6 10.0 122.5 —15.6 —40.5 15 16.97 35 —1.53 
.500 10 —123.3 9.9 116.3 —15.7 44.8 16 14.41 35 —.96 
.550 11 —130.8 9.9 110.0 —15.7 49.2 16 11.38 35 —.38 
.600 11 —138.2 9.9 103.8 —15.8 —53.5 17 8.03 35 .20 
.650 12 —145.4 9.9 97.5 -15.8 -57.8 18 4.34 35 81 
700 12 —152.5 9.9 91.3 -15.8 -62.1 19 35 35 1.39 
.750 13 —159.6 9.9 85.0 —15.9 —66.4 .20 —3.85 35 1.90 
.800 13 —166.7 9.9 78.7 -15.9 —70.7 20 —8.28 35 2.46 
850 14 -173.8 10.0 72.3 —15.9 —75.0 21 —13.01 35 2.96 
900 14 179.2 10.0 66.0 —15.9 -79.3 21 -17.91 35 3.47 
950 14 171.9 10.0 59.6 —16.0 —-83.7 21 —22.96 36 3.90 

1.000 14 164.6 10.0 53.1 —16.0 —88.0 .22 —28.22 36 4.27 

1.050 14 157.2 10.1 46.8 —16.0 92.4 .22 —33.68 .36 4.59 

1.100 14 149.5 10.1 40.1 —16.0 —96.9 .22 —-39.43 36 4,87 

1.150 13 141.6 10.2 33.4 —16.0 —101.4 .22 45.38 37 §.07 

1.200 13 133.2 10.2 26.7 —16.0 —106.0 .22 —51.47 38 §.12 

1.250 13 124.3 10.3 19.8 —16.0 —110.6 21 —57.88 38 5.07 

1.300 12 114.8 10.4 12.8 -15.9 —115.3 21 —64.71 39 4.89 

1.350 11 104.1 10.5 5.7 —15.9 —120.1 21 —71.65 39 4.68 

1.400 11 92.2 10.5 —1.5 —15.9 —124.9 .20 —78.91 .40 4.23 

1.450 10 78.7 10.6 -9.0 -15.9 —-129.9 .20 —86.64 41 3.64 

1.500 .09 63.2 10.6 —16.6 —15.9 —134.9 19 —94.79 .43 2.81 

1.550 .08 45.0 10.7 —24.4 —15.9 —140.0 18 103.26 .43 1.84 

1.600 .08 24.8 10.7 —32.5 —15.9 —145.2 .18 —112.45 45 63 

1.650 .07 2.4 10.7 -40.3 —16.0 —150.4 17 —122.53 44 —.40 

1.700 .07 —19.5 10.6 —48.3 —16.0 —155.5 17 —133.39 44 —1.50 

1.750 .07 —39.1 10.6 —56.2 —16.0 —160.7 17 —145.35 .44 —2.59 

1.800 .08 —55.1 10.5 64.2 -15.9 —166.1 18 —158.70 .44 —3.74 

1.850 .08 —68.5 10.5 -72.2 ~15.9 —171.5 18 —172.81 45 —4,98 

1.900 .09 —78.9 10.5 —80.6 —15.9 -177.3 19 172.90 46 —6.50 

1.950 10 -87.9 10.4 -89.1 —15.9 176.7 21 158.52 .47 —8.17 

2.000 10 —96.1 10.4 -97.8 —15.9 170.4 .22 144.56 .49 —10.08 

2.050 10 —103.5 10.3 —106.8 —15.9 164.0 .25 131.65 .50 

2.100 10 —109.5 10.2 —116.1 —15.9 157.3 .27 119.45 .52 

2.150 10 —114.3 10.1 —125.6 —16.0 150.5 .30 107.91 53 

2.200 .09 —116.5 9.9 —135.3 —16.1 143.4 33 97.27 54 

2.250 .08 —114.1 9.6 —145.2 —16.3 136.2 37 87.23 55 

2.300 .07 —105.6 9.4 —155.2 —16.5 128.8 41 77.80 56 

2.350 .07 -90.0 9.0 —165.5 —16.7 121.3 45 68.49 .57 

2.400 .09 -73.8 8.6 —175.8 -17.0 113.6 .49 59.72 58 

2.450 12 —65.0 8.2 173.8 —17.4 106.0 53 51.20 58 

2.500 16 —63.2 7.6 163.5 -17.9 98.3 57 42.86 57 

3.000 .64 -121.8 —1.5 76.0 © —25.6 | 38.2 82 -27.25 .49 

Oe ae en Sp eeseeenvenspteseenennnstrenirnnenyeeeee 
NN SSeS lls SSS ssenssssssssssnsss> 
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QAVANTEK 


UTO/UTC 2055 Series | 
Thin-Film Cascadable Amplifier 
5 to 2000 MHz © | 





FEATURES 


e Frequency Range: 5 to 2000 MHz 
e 5-Volt Supply — 

e Low Supply Current 

e Temperature Compensated 


DESCRIPTION 


The 2055 Series is a high power thin-film 
bipolar RF amplifier that operates on 5-volt 
bias to provide medium output power. 
Resistive feedback and active bias assure 
temperature compensation and increased 
immunity to bias voltage variations. 





Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


‘through the amplifier, while a low VSWR is 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 


\PPLICATIONS 


e IF/RF Amplification 
e 5-Voit System 





UTO—TO-8T, p. 16-48 
Input/output blocking capacitors couple RF 


maintained through inductive tuning. The 
2055 Series amplifiers are available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 __ 





Guaranteed Specifications | 


Te = 0° to 50°C Te = -55° to +85°C 


Typical 
Te = 25°C 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 
Output VSWR (Max.) 


Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





MAXIMUM RATINGS 


DC Voltage ........ cece ee cee ee rete 
Continuous RF Input Power .............--- 


Operating Case Temperature ............-. 
Storage Temperature ...........-.50eeeeee 
“R” Series Burn-In Temperature ............. 


WEIGHT: (typical) UTO— 1.7 grams; UTC— 21.5 grams 


Avantek, inc. « 





TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +5 VDC unless otherwise noted) 


KEY: +25°C 





5 
50 500 1000 1500 2000 2500 
Frequency, MHz 


Frequency, MHz 


TH ERMAL CHARACTERISTICS* 





.... +8.0 Volts i cc 87°C/W 

weeee +13 dBm Active Transistor Power Dissipation ..... ee re 115 mW 
—55°C to +125°C Junction Temperature Above Case Temperature ....... 10°C 
62°C to +150°C 7 | 

eek cere +125°C *For further information, see High Reliability section, p. 17-2. 
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UTO/UTC 2055 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 
Power Output a = Input VSWR Output VSWR 


Power Output 
@ 1 dB Gain 





50 500 1000 1500 2000 2500 “50 800 1000 1500 2000 2500 "60 6800 1000 1500 2000 2500 


Frequency, MHz _ Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
60 60 

















-£ §& % 
2 <s 
= = 40 
a" a. 
& = a 
20 
50 500 1000 1500 2000 2500 50 500 1000 1500 2000 2500 50 500 1000 1500 2000 2500 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 
S-PARAMETERS _ .BIAS=5 VOLTS 
| CURRENT = 32 mA 
Fr eq Sa Sa Si2 Sz GPDEL PHASE 
MHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
005 12 —117.0 9.7 —168.9 -15.1 13.1 07 119.33 
010 08 —138.2 9.7 —175.9 -15.1 5.6 04 128.45 
020 06 —153.1 9.7 -179.9 -15.2 1.4 03 138.60 
050 06 —161.3 9,7 174.5 —15.1 —3.0 03 128.76 40 —5.44 
100 07 —160.2 9.7 167.4 -15.2 -8.0 03 109.14 40 —5.51 
150 07 —157.5 9.7 160.6 ~15.2 —12.5 04 94.61 38 —5.17 
.200 .08 —155.6 9.7 154.0 -15.2 -16.9 .05 83.21 37 —4.69 
.250 .09 | 154.0 96 = 147.5 -15.2 —21.2 .06 73.59 36 —4.09 
300 10 —153.7 9.6 141.0 -15.3 —25.4 07 65.41 36 —3.44 
350 11 —154.5 9.6 134.5 —15.3 —29.6 .08 57.67 36 —2.83 
400 12 —155.9 9.6 128.0 —15.3 —33.8 .09 50.24 36 —2.22 
450 13 —157.7 9.6 121.5 -15.3 —38.0 10 42.96 36 —1.60 
500 14 —159.8 9.6 115.1 —15.4 —42.1 11 35.74 36 —.94 
550 15 —162.2 9.6 108.7 -15.4 —46.2 12 28.48 36 —.28 
600 15 —164.9 9.6 102.2 —15.4 —50.3 13 21.38 36 40 
650 16 —168.0 9.6 95.8 —15.4 —54.3 13 14.25 36 1.07 
700 17 —171.2 9.6 89.3 —15.5 —58.4 14 7.09 36 1.71 
750 18 —174.8 9.6 82.8 —15.5 —62.5 15 —.10 36 2.31 
800 19 —178.6 9 76.3 -15.5 —66.6 15 —7.34 36 2.91 
850 19 177.4 9.7 69.8 —15.5 —70.6 16 —14.67 36 3.45 
900 20 173.3 63.2 —15.5 -74.8 17 —22.11 36 4.03 
950 20 168.9 9.7 56.6 —15.5 -78.8 17 —29.49 37 4.52 
1.000 21 164.3 9.8 49.9 15.5 —82.9 18 37.03 37 4.95 
1.050 21 159.6 9.8 43.2 ~15.5 87.1 18 —44.69 37 5.32 
1.100 21 154.6 9.9 36.4 —15.5 -91.3 19 —52.42 38 5.63 
1.150 wie © 149.4 9.9 29.6 —15.4 —95.5 19 - 60.21 38 . §.87 
1.200 21 143.9 10.0 22.6 —15.4 -939.8 19 ‘68.05 39 5.98 
1.250 .20 138.0 10.0 15.5 —15.4 104.1 .20 —76.00 .40 5.97 
1.300 .20 131.7 10.1 8.2 —15.3 —108.5 .20 64.15 .40 5.82 
1.350 19 124.7 10.2 9 —15.3 —113.0 .20 —92.24 41 5.57 
1.400 18 116.9 10.3 —6.7 —15.3 —117.6 .20 _ -100.37 42 5.10 
1.450 16 108.2 10.3 —14.4 —15.2 —122.2 .20 —108.66 43 4.44 
1.500 14 98.1 10.4 —22.5 —15.2 —127.0 19 —116.98 44° 3.51 
1.550 12 85.8 10.5 -30.7 —-15.2 —131.8 19 —125.16 46 2.34 
1.600 10 70.3 10.5 -39.2 —15.2 —136.6 18 —133.35 47 91 
1.650 08. 49.7 10.4 -47.8 —15.2 —141.3 18 | —141.69 | 47 —.53 
1.700 .06 20.8 — - 40.4 —56.4 -15.2 —146.0 18 —150.24 .48 —2.06 
1.750 .06 —14.5 10.3 —85.0 ~15.1 —150.6 17 —159.60 47 —3.50 
1.800 .07 —43.9 10.1 -73.5 —15.0 —155.4 17 —170.25 47 —4.89 
1.850 .09 -63.1 °10.0 -81.9 -14.9 —160.4 16 177.77 .47 -6.27 
1.900 12 —75.5 9.9 -90.5 -14.8 —165.8 16 164.59 48 -7.76 
1.950 15 64.8 9.8 -99.3 —14.7 -171.4 15 150.13 48 —9.39 
2.000 18 —92.5 9.7 —108.2 —14.6 —177.4 14 134.47 49 —11.19 
2.050 21 _ 99.5 : 9.5-. -117.3 —14.6 176.4 - 14 118.05 51 
2.100 .25 —106.0 9.3 —126.7 —14.6 170.1 13 101.01 52 
2.150 .28 —112.3 9.1 _  =136.1 —14.6 163.6 13 83.87 52 
2.000 32 —118.3 8.9 —145.7 —14.6 156.9 13 67.66 53 
2.250 .35 —124.0 8.6 155.4 -14.6 150.1 14 52.78 53 
2.300 38 —129.5 8.2 —165.1 —14.7 143.3 14 39.44 54 
2.350 4 = 134.8 7.9 —174.9 —14.8 136.4 15 28.06 54 
2.400 44 —139.7 7.4 175.3 -15.0 129.3 15 18.94 55 
2.450 46 —144.2 ~~ 7.0 165.4 — —15.2 - 122.2 16 11.94 , 55 
2.500 48 —148.4 6.5 155.6 —15.4 114.9 17 6.82 55 
3.000 72 178.8 © -1.8 55.0 —20.6 37.0 55 43.02 56 


LINEARIZATION RANGE: .10 to 2.00 GHz 
Avantek, Inc. . 481 Cottonwocd Drive, Milpitas,CA 95035  . . Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 
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VAR Pan - UTO/UTC 2302 Series . 
QAVANTEK Thin-Film Cascadable Amplifier 











1700 to 2300 MHz | 

FEATURES | | APPLICATIONS 
e Frequency Range: 1700 to e IF/RF Amplification 

2300 MHz | e Telemetry 
e Medium Gain: 10.5 dB (Typ) ~ @ Military Communications 
e Low VSWR 
e Temperature Compensated : 3 v po eee 
| UTO—TO-8U, p. 16-48 
DESCRIPTION | 
The 2302 Series is a thin-film bipolar RF pling maintains low VSWR over all condi- 
amplifier that incorporates resistive feed- tions, while blocking capacitors couple RF 
back and active bias for temperature com- through the amplifier. The 2302 Series am- 
pensation and increased immunity to bias plifiers are available in either the TO-8 her- 
voltage variations. Tuned inductive cou- metic case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


? Guaranteed Specifications 
‘Symbol Characteristic Typical —-P 
Te = 25°C 


Te = 0° to 50°C - Te = -55° to +85°C 





Frequency Range 1700-2300 ~ 1700-2300 
Small Signal Gain (Min.) . 10.5 8.0 
Gain Flatness (Max.) ; 40.3 +0.5 
Noise Figure (Max.) 5.0 

Power Output @ +1 dB Compression (Min.) +8.0 

Input VSWR (Max.) <1.5:1 


Output VSWR (Max.) <1.5:1 
Two Tone 3rd Order Intercept Point +13.0 
Two Tone 2nd Order Intercept Point +23.0 
One Tone 2nd Harmonic Intercept Point +27.0 
DC Current 18 


TYPICAL PERFORMANCE OVER TEMPERATURE 











SCHEMATIC @ +15 VDC unless otherwise noted) 
- v* KEY: +25°C 
+85°C— ——— 


55°C — - — 


Gain . Noise Figure 





3 : 

1700 1900 2100 2300 

| Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
ane nnn 
DC Voltage .. 6.0... cece eee eee nents .. +17 Volts Ee er re oa ee CEP Sn ee ee ae 105°C/W 
Continuous RF Input Power ...... ee ee eee +13 dBm Active Transistor Power Dissipation .............. 130 mW 
Operating Case Temperature ..... ‘ibe wanes —55°C to +125°C Junction Temperature Above Case Temperature ....... 13°C 
Storage Temperature .........- ere ee —6 2°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) 22d sccees 752,100 Hrs. 
“R” Series Burn-in Temperature ...........5+-++-+> +125°C *Eor further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 “Contact your local representative, distributor or fleld eales office for further Information. Lietinge are In the back of thie Data Book. 
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UTO/UTC 2302 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Power Output Input VSWR Output VSWR 








1700 1900 2100 2300 
Frequency, MHz Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient od 
RITIRAPDLM AT CO ATRRG eR 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
400.0 4.43 8.86 —156.61 _ .98 2.04 28.14 
500.0 2.46 10.44 171.17 — .80 1.85 26.08 
600.0 1.91 10.94 145.35 —_ .62 1.69 25.26 
700.0 1.77 | 10.97 125.73 —_— 49 1.61 24.76 
800.0 1.76 10.74 109.58 _— 43 1.56 24.39 
900.0 1.81 10.57 94.94 _— .39 1.54 24.04 
1000.0 1.84 10.42 81.39 _— 36 1.51 23.61 
1100.0 1.86 10.34 68.28 — .36 1.50 23.22 
1200.0 1.88 10.26 55.71 —_ 85 1.49 22.75 
1300.0 1.88 10.24 43.20 _ 35 1.48 22.27 
1400.0 1.85 10.28 30.46 _ 35 1.46 21.75 
1500.0 1.83 10.35 17.82 _— 35 1.45 21.31 
1600.0 1.79 10.48 5.16 —_ .36 1.43 20.82 
1700.0 1.75 10.56 —7.87 —1.72 37 1.40 20.39 
1800.0 1.70 10.70 —21 .84 ~.14 .40 1.36 19.91 
1900.0 1.66 10.83 —36.58 64 .42 1.31. 19.44 
2000.0 1.61 11.01 —51,.85 .89 .42 - 1.23 19.06 
2100.0 1.60 11.08 —67.17 1.12 . 44 1.13 18.79 
2200.0 1.67 11.00 -83.76 .09 48 1.07 18.68 
2300.0 1.82 10.77 —101.62 —2.21 .50 1.19 18.78 
2400.0 2.15 10.37 ~-119.98 _— .53 1.39 19.11 
2500.0 2.63 9.70 —139.72 —_— 55 1.65 19.83 


LINEARIZATION RANGE: 1700 to 2300 MHz | 
S-PARAMETERS | | BIAS = 15.00 VOLTS 








eee 
FREQ Sa __ Sa Siz Sa 
MHz Mag Ang dB Ang dB Ang Mag Ang 
300.00 861 —152.9 3.553 —121.6 —34,.830 104.4 385 —101.6 
400.00 646 172.4 9.381 —162.3 —27.922 71.3 371 -133.9 
500.00 473 154.6 10.645 168.1 26.023 49.1 343 —162.7 
600.00 376 146.4 11.003 143.8 —24,958 35.8 316 171.8 
700.00 334 143.1 10.994 125.5 —24.390 25.2 306 150.1 
800.00 315 142.1 10.845 111.4 24.007 19.9 297 134.1 
900.00 309 138.9 10.660 96.8 ~23.482 12.3 202 118.1 
1000.00 308 135.0 10.532 82.9 22.964 5.9 282 102.9 
1100.00 308 129.8 10.448 69.9 —22.519 -1.5 273 88.6 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035. Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of thie Data Book. 
3-189 





QD AVANTEK _UTO/UTC 2303 Series 
Thin-Film Cascadable Amplifier 
1700 to 2300 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 1700 to e IF/RF Amplification 
2300 MHz ° Telemetry 


e Medium Gain: 10.0 dB (Typ) 
e Medium Output Power: 
+12.0 dBm (Typ) a 
e Low Noise Figure: 6.5 dB (Typ) 
e Temperature Compensated 


DESCRIPTION 


The 2303 Series is a thin-film bipolar RF 
amplifier that incorporates resistive feed- 
back and active bias for temperature 
compensation and increased immunity to 
bias voltage variations. Tuned inductive 





ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +1 5 VDC nominal unless otherwise noted 


Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure (Max.) 


Power Output @ +1 dB Compression (Min.) 


Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 


One Tone 2nd Harmonic Intercept Point 


DC Current 





e Military Communications 





CASE GROUND 


UTO—TO-8U, p. 16-48 


coupling maintains low VSWR over all con- 
ditions, while blocking capacitors couple 
RF through the amplifier. The 2303 Series 
is available in either the TO-8 hermetic 
case or connectored TC-1 package. 





UTC—TC-1, p. 16-42 


Guaranteed Specifications 
Te = 0°to 50°C Te = —55° to +85°C 


Typical 
Te = 25°C 


1700-2300 
10.0 
+0.4 

6.5 
+12.0 
<1.8:1 
<1.5:1 
+20.0 
+31.0 
+40.0 

30 


1700-2300 


TYPICAL PERFORMANCE OVER TEMPERATURE 
(@ +15 VDC unless otherwise noted) | 





KEY: +25°C 
85°C-—- 
-§5°C—-—— 


Noise Figure 


9 
1700 1800 1900 2000 2100 2200 2300 


Frequency, MHz 


2 
1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz . 


MAXIMUM RATINGS THERMAL CHARACTERISTICS" 

DC Voltage ....... 0 cece eee ee eee teeter nents +17 Volts Ole nel sdned Qa ee IS RET Oe ae AR PR ae ong a 105°C/W 
Continuous RF Input Power .........----+-++++5> +13 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature ..........---- —55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature ..........--.+eeeeee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur 90°C) .........-- 691,800 Hrs. 
“R” Series Burn-In Temperature ..........--5--+55- +125°C 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


*For further information, see High Reliability section, p. 17-2. 


ee Seana SS oc acs aos ata Book. 


Avantek, Inc. - 
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UTO/UTC 2303 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 














Power Output Input VSWR Output VSWR 
£ 2.0 
a 
z 4 z g 1.75 
; a 3 2 15 
g&eF 
& 10 1.0 . 
1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz _ Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
40 56 
g a 
3 cv 
a N 
© 
a. 
7 x 
21.0 30 36 
1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 1700 1800 1000 2000 2100 2200 2300 
Frequency, MHz Frequency, MHz . Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
. NUMERICAL READINGS - BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV nsec OUT dB 
400.0 4.88 8.30 ~—156.19 _ .93 2.39 29.60 
500.0 2.78 9.81 174.10 _ 73 2.24 26.92 
600.0 2.11 10.15 151.18 _ 55 2.14 26.13 
700.0 1.86 10.14 133.71 _ 43 2.09 25.47 
800.0 1.78 9.93 119.37 _— .o7 2.04 - 25.03 
900.0 1.77 9.67 106.47 _ 34 1.99 24.51 
1000.0 1.78 9.45 94.59 _ 2 1.94 24.13 
1100.0 1.81 9.27 83.58 _ .30 1.89 23.61 
1200.0 1.83 9.13 72.70 _ .30 1.84 23.01 
1300.0 1.85 9.05 61.94 _ .29 1.77 22.40 
1400.0 1.84 8.98 51.35 _ 29 1.73 21.94 
1500.0 1.86 8.99 40.98 _ .29 1.67 21.39 
1600.0 1.83 9.01 30.65 _ .29 1.60 21.09 
1700.0 1.79 9.08 20.28 —1.01 .28 1.55: 20.67 
1800.0 1.73 9.13 9.93 .01 .29 1.49 20.13 
1900.0 1.68 9.19 -.70 .69 31 1.44 19.82 
2000.0 1.59 9.32 —12.56 .29 33 1.39 19.31 
2100.0 1.49 9.50 —24.02 21 32 . 1.35 18.88 
2200.0 1.37 9.64 —35.61 .00 32 1.34 — 18.55 
2300.0 1.24 9.74 —47.67 —.69 34 1.34 18.37 
2400.0 1.09 9.74 —60.33 —_ 35 1.36 18.25 
2500.0 1.05 9.78 —73.64 _ 39 1.47 18.27 
LINEARIATION RANGE: 1700 to 2300 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
=... SLE EEE eee ens nsSSSSean=as 
FREQ Sa Sa ; Si2 Sz 
MHz Mag Ang dB ___Ang dB Ang Mag Ang 
300.00 .874 —149.6 1.299 —114.5 —36.858 105.8 .367 -95.8 
400.00 673 173.5 8.183 —152.5 —28.607 74.6 353 —124.3 
500.00 478 152.4 9.931 177.8 —26.231 53.0 330 —151.3 
600.00 346 143.6 10.436 152.3 —24.947 37.6 304 -176.0 
700.00 275 144.9 10.454 133.3 —24.613 26.3 293 162.4 
800.00 253 150.4 10.229 119.1 —24.369 20.1 288 147.6 
900.00 258 153.4 9.899 104.8 —24.020 12.0 284 132.9 
1000.00 274 153.5 9.571 91.6 —23.613 6.2 275 120.1 
1100.00 290 151.3 9.316 79.8 —23.307 6 270 109.0 
1200.00 307 148.4 9.090 70.0 —22.921 —3.0 258 100.5 
1300.00 321 143.4 8.869 58.0 —22.456 —-9.9 246 89.2 
1400.00 329 137.6 8.722 46.3 —22.147 -15.2 226 78.7 
1500.00 334 132.3 8.630 36.0 —21.730 —20.3 208 68.0 
1600.00 333 127.6 8.616 26.7 —21.451 —24.8 184 57.5 
1700.00 327 122.0 8.600 17.5 —21.048 -29.9 162 45.6 
1800.00 318 114.1 8.648 §.2 —20.507 36.6 133 27.9 
1900.00 303 107.8 8.636 4.5 —20.163 42.3 109 8.1 
2000.00 282 104.0 8.747 -12.3 —19.747 —46.3 .093 —14,7 
2100.00 252 96.3 8.856 —24.9 —19.150 —54.4 088 48.8 
2200.00 211 87.2 9.025 —37.5 —18.799 -62.9 096 —86.0 
2300.00 161 82.0 9.089 48.8 —18.454 -70.6 119 —113.7 
2400.00 102 77. 9.168 —60.1 —18.148 -79.2 148 —136.1 
2500.00 036 90.2 9.167 72.5 —18.040 -88.1 177 —157.6 
2600.00 058 —154.7 9.115 —86.5 —17.893 ~08.9 215 —179.3 
2700.00 164 —156.2 8.939 —104.9 —18.140 —114.2 256 155.7 
2800.00 252 —162.1 8.659 —116.9 —18.374 —-123.8 289 138.8 
2900.00 382 —176.0 8.160 —138.6 —19.004 —141.8 329 112.4 
3000.00 474 175.5 7.656 —152.1 —19.945 —153.4 356 94.8 
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UTO/UTC 2311 Series 
Thin-Film Cascadable Amplifier 
1700 to 2300 MHz 


QAVANTEK 





FEATURES | APPLICATIONS 
e Frequency Range: 1700 to e IF/RF Amplification 
2300 MHz e Telemetry 


e Noise Figure: 4.5 dB (Typ) 
e Medium Gain: 10.0 dB (Typ) , | 
© Temperature Compensated | 7 i 2 ie aroun 
3 UTO—TO-8U, p. 16-48 


e Military Communications 





- DESCRIPTION | 


The 2311 Series is a low-power thin-film 
bipolar RF amplifier that incorporates resis- _ 
tive feedback and active bias for tempera- 
ture compensation and increased immu- 
nity to bias voltage variations. Tuned 
inductive coupling maintains low VSWR 


over all conditions, while blocking capaci- | 
tors couple RF through the amplifier. The 
2311 Series amplifiers are available in 
either the TO-8 hermetic case or connec- 
tored TC-1 package. 





UTC—TC-1, p. 16-42 | 

















ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical |— Guaranteed Specifications 
Te = 25°C 


Te = 0° to 50°C Te = —55° to +85°C 




















Characteristic 








































Frequency Range 1700-2300 1700-2300 1700-2300 
Smail Signal Gain (Min.) 10.0 8.0 8.0 
Gain Flatness (Max.) +0.2 +0.5 +1.0 
Noise Figure (Max.) 45 5.0 5.5 
Power Output @ +1 dB Compression (Min.) +1.0 -3.0 —4.0 
Input VSWR (Max.) <1.5:1 2.0:1 2.0:1 
Output VSWR (Max.) . <1.5:1 2.0:1 
Two Tone 3rd Order Intercept Point +10.0 — 






15 


DC Current 


TYPICAL PERFORMANCE OVER TEMPERATURE 





@ +15 VDC unless otherwise noted 
KEY: +25°C 
85°C— 
-§5°C—--—— 
Noise Figure 
ae aes oe? 











1900 2100 2300 
Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage ........ cece cece eee eee ee eens +17 Volts Oia atin ys ce Ratio ne OneunnG Mar ene eas 105°C/W 
Continuous RF Input Power ............:--.+-+5: +13 dBm Active Transistor Power Dissipation ere eee re 70 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ......... 7°C 
Storage Temperature .............2-eeeees —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) ......... 1,282,000 Hrs 
“R” Series Burn-In Temperature ..........--...++5: +125°C 


WEIGHT: (typical) UTO—2.1 grams; UTC— 21.5 grams 


Avantek, Inc. .. 481 Cottonwood Drive, Milpitas, CA 95035 


*For further information, see High Reliability section, p. 17-2. 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thle Data Book. 
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UTO/UTC 2311 Series 
Thin-Film Cascadable Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Power Output Input VSWR Output VSWR 
£ 
3g* 
§ 
Pe 
goF 

8 0 1 . 

1700 1900 2100 2300 1600 1800 2000 2200 2400 





Frequency, MHz _ Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) t 


NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE . PHASE GPDEL VSWR ISOL 
MHz IN dB DEG. DEV ns OUT dB 
400.0 5.41 8.91 —151.85 _ 95 — 2.21 27.73 
500.0 3.09 10.67 177.69 —_ . 76 2.07 25.25 
600.0 2.32 11.19 153.51 _ .59 1.99 24.19 
700.0 2.00 11.33 134.79 _ .46 1.94 23.54 
800.0 1.05 11.23 119.30 _ 41 1.92 22.98 
900.0 1.79 11.05 105.11 _ .38 1.90 22.42 
1000.0 1.76 10.89 91.93 _ .35 1.88 21.99 
1100.0 1.75 10.75 79.72 _ .33 1.85 21.62 
1200.0 1.75 10.65 67.57 _— .34 1.81 20.92 
1300.0 1.74 10.58 55.63 - _ .33 1.74 20.32 
1400.0 1.72 10.54 43.73 _ .33 1.68 19.92 
1500.0 1.69 10.58 31.97 _ 33 1.61 19.47 
1600.0 1.63 10.63 20.30 _ .33 1.51 | 19.16 
1700.0 1.56 10.70 8.49 —1.24 .33 1.41 18.67 
1800.0 1.47 10.73 -3.60 14 .35 1.30 18.27 
1900.0 1.39 10.78 —16.61 .60 .37 1.18 17.85 
2000.0 1.29 10.88 -—30.42 26 38 1.06 17.58 
2100.0 1.22 10.95 —43.74 41 37 1.09 17.29 
2200.0 1.26 10.90 —57.49 15 39 1.25 17.18 
2300.0 1.40 10.72 —72.30 —1.17 42 1.48 17.37 
2400.0 1.63 10.27 -88.13 _ 38 1.75 18.00 
2500.0 1.92 10.01 —101.60 _ 46 1.93 17.86 


LINEARIZATION RANGE: 1700 to 2300 MHz 








S-PARAMETERS BIAS = 15.00 VOLTS 
TT  ——————— 
FREQ Si Sa Sie Sz 
MHz | : Ma An dB An dB An Ma Ang 
100.00 818 —54.5 6.990 —153.5 -34.123 46.2 604 62.1 
200.00 931 -101.5 —2.432 140.8 —41,928 -12.8 415 -78.3 
300.00 870 -147.9 3.407 -118.4 —35.814 113.4 398 -101.3 
400.00 682 176.9 9.329 -157.3 —28.334 80.6 380 -131.7 
500.00 522 155.8 10.785 174.5 -26.158 59.2 359 -158,7 
600.00 418 142.8 11.314 150.4 —24.844 45.4 339 177.2 
700.00 350 135.4 11.461 132.2 —23.862 35.4 331 156.7 
800.00 311 132.8 11.381 118.1 -23.278 28.9 328 141.9 
900.00 285 129.7 11.239 103.5 —22.606 21.7 322 127.3 
1000.00 271 127.4 11.073 89.5 -21.803 13.5 311 113.9 
1100.00 263 123.7 10.969 76.7 —21.405 5.6 301 101.8 
1200.00 259 120.6 10.845 65.8 -20.783 1.1 285 92.0 
1300.00 252 115.8 10.754 52.3 -20.251 —7.2 263 79.9 
1400.00 241 108.9 10.696 39.0 —19.793 -15.2 236 67.4 
1500.00 228 102.8 10.670 27.0 —19.158 -22.0 207 55.0 
1600.00 212 95.4 10.689 16.0 —18.838 29.3 174 41.8 
1700.00 190 86.7 10.684 5.0 —18.341 —36.1 142 26.5 
1800.00 156 73.7 10.664 9.5 -17.978 —46.4 100 4 
1900.00 119 59.5 10.599 = -21.6 ~17.490 54.6 071 -33.3 
2000.00 .082 40.1 10643  -81.5 —17.207 60.5 .070 -77.9 
2100.00 .052 -15.7 10.626 45.8 —16.854 —71.4 .090 -124.5 
2200.00 085 —79.3 10.563 60.2 —16.890 82.4 126 —156.3 
2300.00 146 -107.6 10.369  -73.3 —16.807 ~92.5 169 -179.6 
2400.00 .218 -123.1 10.135 -86.3 —16.906 —102.6 .209 160.5 
2500.00 .298 —136.1 9.861 — =100.4 17.251 —114.6 247 139.7 
2700.00 491 —164.7 8.887 —136.1 18.667 —145.3 325 91.6 
2900.00 .686 170.3 7.252 -171.8 —21.845 -174.8 .380 43.9 
3000.00 795 153.7 5.277 162.5 —26.883 159.8 397 eal 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field eales office for further Information. Listings are In the back of this Data Book. 
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} UTO/UTC 2321 Series 
QAVANTEK | Thin-Film Cascadable Amplifier 











1700 to 2300 MHz 

FEATURES APPLICATIONS 
e Frequency Range: 1700 to e RF/IF Amplification 

2300 MHz | e Telemetry 
e Medium Gain: 15.0 dB (Typ) e Military Communications 
e Medium Output Power: 

+12.0 dBm (Typ) sf CASE GROUND 
e Temperature Compensated | UTO—TO-8U, p. 16-48 
DESCRIPTION 
The 2321 Series is a two-stage thin-film capacitors couple RF through the amplifier, 
bipolar RF amplifier using resistive feed- while a low VSWR is maintained through 
back and active bias for temperature com- inductive tuning. The 2321 Series ampli- 
pensation and increased immunity to bias fiers are available in either the TO-8 her- 
voltage variations. Input/output blocking metic case or connectored TC-1 package. UTC—TC-1, p. 16-42 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Guaranteed Specifications 
Characteristic Typical ne 
Te = 25°C Te = 0° to 50°C Te= = —55° to +85°C 


Frequency Range 1700-2300 1700-2300 












































































Small Signal Gain (Min.) 15.0 14.0 
Gain Flatness (Max.) +0.5 +1.0 
Noise Figure (Max.) 7.0 8.0 
Power Output @ +1 dB Compression (Min. ) +12.0 +10.0 
Input VSWR (Max.) <1.8:1 2.0:1 
Output VSWR (Max.) <1.6:1 2.0:1 
Two Tone 3rd Order Intercept Point +20.0 — 
Two Tone 2nd Order Intercept Point +35.0 — 
One Tone 2nd Harmonic Intercept Point +41.0 — 





DC Current — 70 





TYPICAL PERFORMANCE OVER TEMPERATURE 
SCHEMATIC , @ +15 VDC unless otherwise noted 
KEY: +25°C , 


+85°C———— 
55°C — - — 

















Pe eaaeney: ‘nna Frequency, MHz 
MAXIMUM RATINGS | THERMAL CHARACTERISTICS* 
DG Volidge: .-.55 sido niet ve sseee sar eek ocees 417 Vols. -© “Ose ui caica eee ok oee te ieee ee 105/75°C/W 
Continuous RF Input Power ................--5- +18 dBm Active Transistor Power Dissipation ............ 180/450 mW 
Operating Case Temperature .............. —§5°C to +115°C Junction Temperature Above Case Temperature .... 19/34°C 
Storage Temperature ...........---. esses —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 366,000 Hrs. 


“R” Series Burn-in Temperature ........... ieee aiuted +115°C *For further information, see High Reliability section, p. 17-2. 
WEIGHT: (typical) UTO—2.1 grams; UTC—21.5 grams _ | 


ee eee 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 
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UTO/UTC 2321 Series 
Thin-Film Cascadable Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 





Input VSWR Output VSWR 

Bes 15 

c 
cai Eee 
Psi gery as GO (il eC 

81 1.0 1.0 . 

1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 1700 1800 1900 2000 2100 2200 2300 
Frequency, MHz Frequency, MHz Frequency, MHz 








AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 











NUMERICAL READINGS . BIAS = 15.00 VOLTS. 
ener SSS Ssh sss st ssssssssnsSssinssSesennsess 
FREQ i: VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN - dB DEG DEV ns OUT dB 
500.0 2.53 14.27 54.15 _ 1.01 3.86 42.19 
600.0 2.05 . 15.40 20.93 _ 85 3.00 40.12 
700.0 2.01. 15.93 —7.33 _ 73 2.46 39.51 
800.0 2.08 16.27 —31.37 _ 62 2.06 38.85 
900.0 2.21 16.21 —52.07 _ 54 1.76 38.36 
1000.0 2.27 16.06 —69.93 _ 48 1.53 38.49 
1100.0 2.30 15.76 —86.55 _ .44 1.35 38.20 
1200.0 2.29 - 145.60 —101.64 _ .40 1.24 37.76 
1300.0 2.19 15.32 -—115.02 _ a7 1.18 37.69 
1400.0 2.13 15.01 —128.55 _ 37 1.19 38.03 
1500.0 2.00 * 14.80 —141.86 _ .38 1.25 37.94 
1600.0 1.88 14.76 ~155.69 _ 37 1.34 37.77 
1700.0 1.72 14.80 —168.27 ~1.95 34 1.43 37.71 
1800.0 1.58 14.52 179.58 .04 35 1.57 36.65 
1900.0 1.49 15.00 166.56 1.17 37 1.56 38.68 
2000.0 1.40 15.05 152.69 1.46 .39 1.64 38.57 
2100.0 1.41 14.98 138.50 1.43 42 1.67 38.64 
2200.0 1.56 15.10 122.45 » 45 44 1.67 38.95 
2300.0 1.82 15.12 107.05 —1.70 .47 1.66 39.53 
2400.0 2.21 14.67 88.70 _ .52 1.61 39.45 
2500.0 2.66 13.97 69.28 _ .50 1.55 39.21 
2600.0 3.09 13.37 52.57 _ .48 1.48 40.23 
2700.0 3.55 12.22 34.59 _ 48 1.43 40.52 
2800.0 4.06 10.89 17.92 _ .46 1.43 40.94 
2900.0 4.70 9.38 1.18 _ .44 1.49 40.95 
3000.0 5.33 7.77 —13.79 _ .00 1.60 40.96 
LINEARIZATION RANGE: 1700 to 2300 MHz 
S-PARAMETERS BIAS = 15.00 VOLTS 
nnn n anne reer a rnc Staessen SSS WASSER 
FREQ $41 Sa : Si2 Sz 
MHz Ma An i dB An @B- An Ma Ang - 
500.00 .437 -73.5 13.952 53.4 -—42.019 134.1 .580 —72.0 
600.00 345 -67.1 15.169 21.3 ~40.348 119.9 .490 -82.5 
700.00 .328 -60.8 15.698 -6.4 -—39.169 110.8 410 -91.8 
800.00 .363 -—57.9 16.075 -30.5 -—38.765 107.2 .328 -$9.6 
900.00 .371 —59.1 16.066 -—50.9 —38.267 103.3 .246 —106.8 
1000.00 .398 -67.1 15.983 -68.5 -38.026 99.8 179 —112.1 
1100.00 | 411 71.3 15.653 -85.2 -38.166 98.3 123 —111.9 
1200.00 -400 -78.6 15.569 —100.2 -37.669 98.9 .080 -99.9 
1300.00 .400 —84.8 15.309 —113.8 -37.939 96.8 .062 ~—68.1 
1400.00 .378 -91.3 15.062 -127.4 -37.710 95.8 .075 -40.3 
1500.00 .363 ~98.9 14.850 —141.0 —37.955 96.6 108 -32.4 
1600.00 332 —104.7 14.837 ~154.9 ~—37.930 97.0 136 -31.2 
1700.00 .290 ~115.0 14.881 —167.8 —37.876 97.1 165 -33.2 
1800.00 .248 —-119.4 14.601 —179.9 —36.654 85.3 .202 —-43.6 
1900.00 .207 —141.5 15.025 166.9 -—38.709 91.2 197 —44.0 
2000.00 -169 —169.3 15.065 152.9 —38.586 91.4 .222 ~50.7 
2100.00 .148 152.0 15.016 138.7 —38.698 89.0 .229 -54.8 
2200.00 -186 113.9 15.133 122.9 -—38.997 87.7 .226 —59.9 
2300.00 .259 85.4 15.155 107.5 —39.194 83.2 .225 —-64.5 
2400.00 .356 68.3 14.712 89.1 -39.515 81.7 211 -67.6 
2500.00 .440 54.2 14.071 69.7 —39.410 72.8 192 -68.9 
2600.00 511 43.3 13.453 52.9 —40.173 69.1 .168 —66.4 
2700.00 566 34.5 12.331 34.8 —40.402 62.8 .149 —59.0 
2800.00 621 27.6 11.064 17.8 —40.704 62.7 .150 —47.2 
2900.00 .665 23.1 9.439 1.2 —40.619 56.0 172 -37.2 
enna eee era era SS SSS SS SSS SSS SSS SSS SSS SSS Ss SSNS 
err re a a ee iL Ea EP TP ET I SB TE RE 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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AGC SERIES 





EO TION GUE ono eas ine wane ote NOS 
AGC SERIES PRODUCTS 


MAMIE tee y weg nue Sars a Wwe eed, 
PSPC BS | scents « nrpaite wees «athe s sem ais 2 -B-R00 
MGV AUES oleae sacl eee tiers tae ees 





QAVANTEK 


PRODUCT DESCRIPTION 


The AGC Series combines amplification and voltage- 
controlled attenuation functions in one package, providing an 
easy-to-use complete AGC function. The AGC-330 covers 
5-300 MHz, the AGC-553 covers 10-500 MHz and the 
AGC-1053 covers 10-1000 MHz. Typical applications are IF 
gain control, signal source leveling or, with use of a D/A circuit, 


AGC Series 
Selection Guide 


digital controlled gain switching. The products are designed 
with temperature compensation and have internal power 
supply filtering circuitry. The AGC-330 is packaged ina TO-3 
package and the AGC-553/1053 are packaged in TO-8 
packages. 








AGC SELECTION GUIDE 
AGC SERIES 
Tvpical Specifications at 25°C Case Temperature | 
Maximum! Power Output! 
AGC AGC AGC Nolse ati1dBGain _ Typical 


Frequency Galn' Range Voltage Current Figure 
Range (dB) (dB) Range Range (dB) 
Model (MHz) TypJ/Min. Typical (Volts) (mA) —Typ./Max. 
AGC-330 5-300 22/20 36 0to5 Oto60 4.0/5.0 
AGC-553 10-500 44/40 45 0to5 Oto12 6.0/8.0 
AGC-1053 10-1000 22/18 35 0to5 Oto12 11.0/12.0 


NOTE 1: AtO AGC. 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


Compression Response Blas Blas 


(dBm) Time § Voltage Current Typical Case Page 
Minimum (sec) (VDC) (mA) VSWR Type Number 
0 15 +15 25 <20 TO3 3199 
4 25 +15 60  <20 TO-6F 3-200 
+5 25 #15: 90  <20 TO-8F 3-203 


+ Contact your local representative, distributor or field sales office for further Information. Lietinge are in the back of this Data Book. 
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QAVANTEK AGC-330 
Voltage-Controlled AGC : Amplifier 
5 to 300 MHz 
FEATURES APPLICATIONS @ROUND 


e Frequency Range: 5 to 300 MHz 
e Single Package 

e Wide AGC Range: 36 dB (Typ) 
e Provides Gain: 22 dB (Typ) 


Control 


Control 


DESCRIPTION 


The AGC-330 combines two-stage thin-film bipolar RF ampli- 
fier using Avantek® transistors, and PIN diodes with 0 to 
5-volts DC control to allow over 36 dB gain variation. Resis- 
tive feedback assures gain compensation over temperature, 


e Open or Closed Loop Gain 


e Receiver Output Gain Control 
e Transmitter Output Levelling 





TO-3, p. 16-46 


and the bias input voltage is RF protected through the use of 
bypass capacitors and choke decoupling. Blocking capacitors 
couple the RF signal through the amplifier which is housed in 
a small TO-3 hermetic package. 


ELECTRICAL SPECIFICATIONS Neeerer in a 50-ohm system @ +15 VDC nominal) 


Frequency Range 

Small Signal Gain @ 0 V¢ (Min.) 

Gain Flatness (Max.) 

AGC Range (Min.) 

Noise Figure—no AGC (Max.) 

Power Output @ +1 dB Compression— 
Vaac =0 (Min.) 

Input VSWR (Max.) 

Output VSWR (Max.) 

Response Time (10 to 90%) 

Bias Voltage 

Bias Current 

AGC Voltage 

AGC Current 


SCHEMATIC 





Guaranteed Specifications 


To = 0° to 50°C 





MAXIMUM RATINGS 





DC Voltage: 0.5 6 ociin tiga ew ees ah en ek +17 Volts 
Continuous RF Input Power ..................... +13 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................00. —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 
WEIGHT: ical) 14.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


THERMAL CHARACTERISTICS* 





Die: cis na eliun ds tot a bo tay ehes hee ey eo ated 105/105°C/W 
Active Transistor Power Dissipation ............ 105/180 mW 
Junction Temperature Above Case Temperature .... 11/19°C 


“For further information, see High Reliability section, p. 17-2. 


+ Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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AGC-553 ae. | 
QOAVANTEK Voltage-Controlled AGC Amplifier 








10 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 10 to 500 MHz e Open or Closed Loop Gain. 
e MODAIMP Silicon Monolithic Control 

Gain Stages e Receiver Output Gain Control | 
e AGC Range: 45 dB (Typ) e Transmitter Output Levelling 
e Oto 5 V Control Voltage Control 
TO-8F, p. 16-47 

DESCRIPTION 


The AGC-553 combines three-stage MMIC RF amplifier with couple the RF signal through the amplifier, and bypass 
44 dB (typ) gain, and PIN diodes with 0 to +5 VDC control volt- capacitors to filter the bias voltage line. 

age for gain control. The 553 has blocking capacitors which : : 

ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC fonunal unless otherwise noted) 

Guaranteed Specifications 






Characteristic Typical 
Te = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness, Vaac = 0 to +5 Volts (Max.) 

AGC Range 

Noise Figure, Vaac = 0 (Max.) 

Power Output @ +1 dB Compression 
Vaac = 0 (Min.) 

Input VSWR, Vaec = 0 to +5 Volts (Max.) 

Output VSWR, Vaac = 0 to +5 Volts (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

Response Time 

Bias Voltage 

Bias Current 

AGC Voltage 

AGC Current 


TYPICAL PERFORMANCE AT 25°C (@ +15 VDC unless otherwise noted) 
KEY: +25°C 





+85°C———— 


Noise Figure | Power Output 





3 Se Es 
co So 
3 4 BS § 
£ E — 2 3 
3 &OF 
4 8 
30 200 400 600 800 1000 
Frequency, MHz Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS” 
ee eee eee ES 
DC Voltage .. 10... cece cc cee ee eee tee ences +17 Volts Bie Sane beee tcc Ae See Rea Ree eee aes 135/135/135°C/W 
Continuous RF Input Power .............--.0e eee +17 dBm Active Transistor Power Dissipation ........... 85/85/85 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature .. 12/12/12°C 
Storage Temperature ............---0e eee —62°C to +150°C MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 413,834 Hrs. 
“R” Series Burn-in Temperature .................-. +125°C *For further information, see High Reliability section, p. 17-2. 


EE Oe 


WEIGHT: (typical) 2.1 grams 


ee ae SS 
Avantek, Inc. » 481 Cottonwocd Drive, Milpitas, CA 95085  . Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 
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AGC-553 
_Voltage-Controlled AGC Amplifier 





TYPICAL PERFORMANCE AT 25°C (continued) | _ 
Input VSWR Output VSWR | ae of a Third-Order Intercept Point 






1.8 2.6 es 
ec &§ 
> con 
2 2” 
10 
“10 200» 400-600» 800-1000 *10 200.400 600 900 1000 
Frequency, MHz 
Second-Order Intercept Point 
E 20 
roa] 
= 1 
ot 
™ 10 
10 200 400 600 800 1000 10 200 400 600 800 1000 40. . 200 «400. 600 = 800: 1000 


Frequency, MHz Frequency,MHz a Frequency, MHz 


Input VSWR 





Gain, dB 





AGC Voltage,V | AGC Voltage, Vs AGC Voltage, V 


Output VSWR Power Output _ 





. 8 ee 
AGC Voltage, V AGC Voltage, V_ ef sd Frequency, MHz _ 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (tT ypical production unit @ +25°C ambient) ; 





S-PARAMETERS oP ig | BIAS = 15.00 VOLTS 
| | ____ CURRENT = 47mA 
FREQ S11 Sa ae Coe ene ee Sz 











MHz Mag Ang dB Ang | _. dB Ang -.. Mag | Ang 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95085 .- Contact your local representative, distributor or field ealee office for further information. Listings are In the back of this Data Book. 
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AGC-553 


Voltage-Controlled AGC Amplifier 


Frequency = 100 MHz 
50 uSec./Div. 
10 dB Gain Change 





Frequency = 100 MHz 
50 wSec./Div. 
Full AGC Voltage 





Frequency = 100 MHz 
5 wSec./Div. 
Full AGC Voltage 





a 
Avantek, inc. + 481 Cottonwood Drive, Milpitas,CA 95035 =. Contact your local representative, distributor or fleld sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK Ano 105s 
Voltage-Controlled AGC Amplifier 
10 to 1000 MHz | 

FEATURES APPLICATIONS | 
e Frequency Range: 10 to e Open or Closed Loop Gain 

1000 MHz Control 
e MODAMP Silicon Monolithic ¢ Receiver Output Gain Control 

Gain Stages | e Transmitter Output Leveling 


e AGC Range: 35 dB (Typ) 
e 0 to 5 V Control Voltage 


DESCRIPTION 


The AGC-1053 combines three-stage MMIC RF amplifier with 
22 dB (typ) gain, and PIN diodes with 0 to +5 VDC control 
voltage for gain control. The 1053 has blocking capacitors 


Control. 





- TO-8F, p. 16-47 


which couple the RF signal through the amplifier, and bypass 
capacitors to filter the bias voltage line. 


ELECTRICAL. SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise me 


Eo Characteristic 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness, Vaac = 0 to +3 Volts (Max.) 

AGC Range, Vaac = +5 Volts 

Noise Figure, Vaac = 0 (Max.) 

Power Output @ +1 dB Compression 
Vaac =0 (Min.) 

Input VSWR, Vaec = 0 to +5 Volts (Max.) 

Output VSWR, Vaac = 0 to +5 Volts (Max.) 

Two Tone 3rd Order Intercept Point 

Two Tone 2nd Order Intercept Point 

One Tone 2nd Harmonic Intercept Point 

Response Time (10 to 90%) 

Bias Voltage 

Bias Current 

AGC Voltage 

AGC Current . 


bps 





Guaranteed Specifications 
Tor 0° to 50°C Te = —55° to +85°C © 


10-1000 
17 
42.5 


13.0 
+3.0 


2.0:1 
2.0:1 


TYPICAL PERFORMANCE AT 25°C (@ +15 VDC unless otherwise noted) 


KEY: +25°C 
85°C=—-—— 
-55°C—— - —— 





*10 400 800 1200 1600 2000 
Frequency, MHz 


MAXIMUM RATINGS 

DC Voltag®: s.6tt osakigast eons Seer eete eee +17 Volts 
Continuous RF Input Power ..................... +17 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature .................0005. —62°C to +150°C 
“R” Series Burn-in Temperature .................... +125°C 


Noise Figure 





Frequency, MHz 


ower Output 





Power Output 
@ 1 dB Gain 
lon, d 
at 
/ 


1200 1600 2000 10 400 800 1200 1600 2000 


Frequency, MHz 
THERMAL CHARACTERISTICS* 





Oiek sao sent ae ea Gi Bia a ake aa of 130/130/130°C/W 
Active Transistor Power Dissipation ........ 125/125/175 mW 
Junction Temperature Above Case Temperature .. 16/16/24°C 
MTBF (MIL-HDBK-217E, Aur @ 90°C) .......... 378,652 Hrs. 


*For further information, see High Reliability section, p. 17-2. 





WEIGHT: (typical) 2.1 grams 


Avantek, Inc. . 


481 Cottonwoed Drive, Milpitas, CA 95035 . Contact your local representative, distributor ‘or field sales office for further information. Listinge are In the back of thie Data Book. 
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TYPICAL PERFORMANCE AT 25°C (continued) 


KEY: +25°C 
+85°C———— 
-55°C—— - — 





Frequency, MHz 


ga reond-Order Intercept Point 


IP, , dBm 


Gain, dB 


AGC Voltage, V 


Input VSWR 







2.0 
1.8 


1.6 
1.4 






VSWR 


ee bests 
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Ft Kr | 
0 1 2 3 4 
AGC Voltage, V 


1.2 
1.0 








AGC-1053 
Voltage-Controlled AGC Amplifier 





Output VSWR __Third-Order Intercept Point. 










VSWR 
e 
IP,, dBm 


1.27 
1.0 
10 400 800 1200 1600 2000 10 200 400 600 £800 1000 
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Second-Harmonic Intercept Point Gain at 10 dB AGC Steps 
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AGC Voltage, V 


Frequency, MHz 
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AGC-1053 
Voltage-Controlled AGC Amplifier 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





S-PARAMETERS OS a BIAS = 15.00 VOLTS 
CURRENT = 86 mA 





FREQ Si Bae ss i Sia See ! Sa 
MHz Mag Ang dB Ang dB =... _~=OAn - Ma ~ An 

















100.00 168 3.3 23.100 160.4 -35.047  —-177.0 010 8.2 
150.00 160 -8 22.828 149.5 -37.208 -3.0 019 —119.0 
200.00 156 -6.1 22.744 140.0 —45.836 66.7 034 98.4 
250.00 152 10.8 22.704 129.6 —51.764 —18.7 032 —95.8 
300.00 151 —14.5 22.600 120.0 - —48.073 —38.4 057 —80.3 
350.00 156 —14.1 22.320 110.4 . -§4.909 -—-171.3 064 —101.6 
400.00 158 -18.4 22.243 101.3 —45.695 40.0 065 —97.3 
450.00 171 —22.4 22.115 92.3 —50.204 20.9 075 —96.9 
500.00 185 —23.0 22.112 82.9 —§3.132 145.6 078 —96.6 
550.00 193 —23.5 22.092 73.7 —52.702 68.7 090 —98.0 
600.00 195 —23.5 22.027 64.5 —52.354 98.2 097 —99.4 
650.00 195 —23.9 21.960 55.0 —53.418 146.8 106 —100.5 
700.00 185 —26.6 21.893 45.4 —60.145 162.5 112 —102.5 
750.00 177 —31.5 21.784 36.3 —55.039 71.8 121 -—104.3 
800.00 174 —36.6 21.720 26.3 ~47.281 51.9 127 —106.2 
850.00 182 —41.2 21.571 15.7 —47.371 49.8 129 —108.4 
900.00 183 —44.9 21.450 49 —56.316 75.2 132 -113.0 
950.00 189 —49.0 21.291 -5.6 —50.851 112.3 140 —115.5 
1000.00 194 —49.8 21.113 -16.5 —48.514 75.1 141 114.5 
1050.00 195 —47.2 20.897 —26.6 —49.027 80.0 137 —115.7 
1100.00 192 —44.9 20.699 -36.6 —47.141 74.4 132 —119.4 
1150.00 193 —43.9 20.454 —46.6 —47 842 81.1 137 —118.8 
1200.00 197 —45.2 20.181 —56.5 —54.577 110.8 136 —115.1 
1250.00 204 —47.4 19.852 -65.7 —48.801 78.9 126 110.9 
1300.00 218 —50.3 19.508 -75.0 —50.134 59.9 121 —107.2 
1350.00 238 56.2 19.256 —84.3 —54.313 93.9 139 —105.3 
1400.00 245 —59.4 19.032 —94.2 —61.674 110.8 162 —101.8 
1450.00 .240 —61.3 18.695 —104.3 —48.073 131.5 165 —101.0 
1500.00 231 —64.2 18.389 -1140 —52.090 123.2 .156 -104.0 
1550.00 .228 —65.3 17.998 —123.8 —46.604 136.4 163 —110.3 
1600.00 .228 —65.2 17.527 —133.1 —50.210 116.1 177 —108.5 
1650.00 .228 —66.3 17.069 —142.6 —46.314 152.4 176 —102.7 
1700.00 224 —68.5 16.509 —151.7 —45.587 138.9 164 —103.3 
1750.00 224 -70.4 15.967 —160.6 —47.299 140.9 169 —108.1 
1800.00 .223 —72.4 15.427 —169.7 —49.243 164.2 .186 —107.9 
1850.00 .225 —73.7 14.855 -179.1 —45.932 159.3 186 —103.2 
1900.00 .226 -73.8 14.335 172.5 —48.546 148.4 173 —103.5 
1950.00 224 —74.1 13.847 164.0 —44.024 146.4 .173 —-108.1 
2000.00 224 —74.5 13.294 156.2 —44.810 154.0 | 188 -107.2 
are enn 


Avantek, Inc. . 481 Cottonwocd Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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AGC-1053 
Voltage-Controlled AGC Amplifier 


z 
= 
i 
af 
H 
i Frequency = 100 MHz 
_ 50 pSec./Div. 
\; 10 dB Gain Change 





Frequency = 100 MHz 
50 uSec./Div. 
Full AGC Voltage 





az 3255 ¥ 


ie ie i ik ie se i by. abs. 


Frequency = 100 MHz 
5 uSec./Div. 
Full AGC Voltage 
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LIMITING AMPLIFIERS 





SELECTION.GUIDE . cnicsinws csc cn cere snes OvTOIO 


UTL/UDL SERIES PRODUCTS 
Ore. 08K 6 oR GRE A eT 
e UDL-503 
© ERGO. oon ses in ewe on ae toe eee 
OMAR Ss a cee EE ET Te Oe re ere 


. 
NO 
sar ¢ 
RO 


PLANARPAK SURFACE-MOUNTED 
LIMITING AMPLIFIERS 


a og | | SS eee EIR rrnemm In EEE 2 2 





QAVANTEK 


PRODUCT DESCRIPTION 

Avanteke limiting amplifiers, available in TO-8, dual-inline and 
surface-mount PlanarPak™ packages, are excellent for appli- 
cations in ECM, radar and instrumentation, or communication 
systems. Some complex systems require some method of 





UDL/UTL SERIES THIN-FILM LIMITING AMPLIFIERS 
Guaranteed Specifications @ 0° to 50°C Case Temperature 


Input Power Saturated 
Frequency Limiting Range Output Power 
Range (dBm) (dBm) 

Model (MHz) Minimum Minimum 
UTL-502 5-500 -3 to +7 —4.0 
UTL-503 5-500 —6 to +7 —4.0 
UDL-502 5-500 —23 to +7 —4.0 
UDL-503 5-500 —30 to +10 -2.0 


Limiting Amplifiers 
Selection Guide 





either removing amplitude modulation from an FM signal or 
preventing the overdrive of a detection circuit. Avantek limiting 
amplifiers are ideal for these types of applications—especially 
when wide input range and fast limiting recovery is required. 


es ——————————————————————————————K$K— 


PPL-504, PLANARPAK™, SURFACE MOUNTED LIMITING AMPLIFIER 


_ Guaranteed Specifications @ 0° to 50°C Case Temperature 


Input Power Saturated 
Frequency Limiting Range Output Power 
Range (dBm) (dBm) 
Model (MHz) Minimum Minimum 
PPL-504 10-1000 —25 to +10 —4.0 


Output Power Noise 
Flatness Figure Operating 
(dB) (dB) Bias Case Page 
Maximum Maximum (VDC) Type Number 
40.5 11.0 +15,-15 TOS8F 3-213 
+1.0 10.0 +15 TO-8U 3-214 
+0.5 11.0 +15, —15 DIP 3-211 
+1.0 10.0 +15 DIP 3-212 
Output Power Noise ie 
Flatness Figure Operating 
(dB) (dB) Bias Case Page 
Maximum Maximum (VDC) Type Number 
+0.8 10.0 +15 PP-48 3-215 


ee eee eee eee ere reer errr eres 


Avantek, Inc. - 


481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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UDL-502 
QAVANTEK Thin-Film Limiting Amplifier 


5 to 500 MHz 





FEATURES APPLICATIONS | 
e Frequency Range: 5 to 500 MHz All FM Systems 





e Output Power Flatness: e Communications. 
+0.5 dB (Max.) e Telemetry 

e Input Power Range: 30.0 dB e Radar Warning 

e Low Phase Shift Variation e Measurement Systems 

e High Even-Harmonic DIP Case, p. 16-14 
Suppression 

DESCRIPTION 

The UDL-502 is a three-stage bipolar RF limiting amplifier with conversion. The RF signal is coupled through the amplifier by 

32 dB (typ) of small signal gain. Emitter-coupled pair design means of internal blocking capacitors. 


provides for even-harmonic suppression and low AM-to-PM 


ELECTRICAL SPECIFICATIONS (Measured ina 50-ohm system @ +15 VDC and —15 VDC nominal) 


_ ; Typical Guaranteed Specifications 
Characteristic | 225°C To=0° to 50°C = eT TTT 


Frequency Range 
Small Signal Gain (Min.) 
Saturated Output Power (Min.) 
Saturated Flatness (Max.) 
VSWR Input/Output (Max.) 
Even-Harmonic Suppression @ 
Pin = —50 to +7 dBm 
Noise Figure (Max.) 
Bias Current 
+15 VDC 
-15 VDC 


l11132 





TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@ #15 VDC unless otherwise noted) 












2. Gain , - i = 3 Phase Shift 

;"COMLLIT 3533 

ST TTthpsenne| 22S Eg 

35 

: “Het H wis 88 

£ LMI TT Og 3 | 5 

| 2 5 10 80100 s001000 3 0 100 200 300 400 500 a4TTITT 10 

Frequency, MHz a Erequency; MHz Power Input, dBm 

MAXIMUM RATINGS | | | SCHEMATIC (1 of 3 identical stages shown) 
DC .VONAGO 2 sated Gen sa eee ee eee eas +17 Volts Vi | 
Continuous RF Input Power ...................5. +15 dBm 50 
Operating Case Temperature ............... —55°C to +85°C 
Storage Temperature ............... 20005 —62°C to +150°C 
“R” Series Burn-In Temperature .................... +85°C 





WEIGHT: (typical) 5.7 grams 


pina nasil Si lientecte, SER seals - REPRE a Re oe 
Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or fleld salee office for further Information. Listings are in the back of this Data Book. 
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. UDL-503 
QAVANTEK Thin-Film Limiting Amplifier 








5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e All FM Systems 
e Output Power Flatness: e Communications 
+0.8 dB (Typ) e Telemetry . 
e Input Power Range: 40.0 dB e Radar Warning 
e Low Phase Shift Variation e Measurement Systems 
e High Even-Harmonic : _ DIP Case, p. 16-14 
Suppression 
DESCRIPTION 
The UDL-503 is a three-stage bipolar RF limiting amplifier PM conversion, The RF signal is coupled through the amplifier 
having 38 dB (typ) of small signal gain. Emitter-coupled pair by means of internal blocking capacitors. 


design provides even-harmonic suppression and low AM-to- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Typical Guaranteed Specifications 
Charactenetc: Te = 25°C Te = 0° to 50°C Te = 55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Saturated Output Power (Min.) 
Pin = 0 dBm 
Saturated Flatness (Max.) 
Pin =0dBm 
VSWR Input (Max.) 
VSWR Output (Max.) 
Phase Shift per dB of Compression 
per MHz 






























Even Harmonic Suppression 
@ Pw =—33 to +10 dBm 
Noise Figure (Max.) 

DC Current 











TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@ +15 VDC unless otherwise noted) 
KEY: +25°C | 
85°C——— 
-5°C——- ———- 
3 Phase S 
Fe - 4 ase Shift 
g ya 
8 Bg. 
5 54 
o 8 & 
5 -s ES 
-70 -60 -50 -40 -30 -20 -10 0 10 S © 100 200 300 400 500 600 700 
Frequency, MHz Power Input, dBm Frequency, MHz 
MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage .......... ccc cece ee ceeeeeeteeessees +17 Volts en an ce a a rete een eer Dereray eae 240C/W 
Continuous RF Input Power ...................-- +13 dBm Active Transistor Power Dissipation ............... 100 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 24°C 
Storage Temperature ..................0-- —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C *For further information, see High Reliability section, p. 17—2. 





WEIGHT: (typical) 5.7 grams 


a ITNT a a EE I a A ED 


Avantek, inc. » 481 Cottonwoed Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld eales office for further Information. Listinge are in the back of thie Data Book. 
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, UTL-502 
QAVANTEK | Thin-Film Limiting Amplifier 








5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e All FM Systems 
e Output Power Flatness: e Communications 
+0.5 dB (Max.) e Telemetry | 
e Input Power Range: 10.0 dB e Radar Warning © 
e Low Phase Shift Variation e Measurement Systems | vo 
e High Even Harmonic TO-8F, p. 16-47 
Suppression 
DESCRIPTION 
The UTL-502 is a single-stage bipolar RF limiting amplifier PM conversion. The RF signal is coupled through the amplifier 


with 8.5 dB (typ) of small signal gain. Emitter-coupled pair by means of internal pong capeciiors.: 
design provides even-harmonic suppression and low AM-to- | 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Typical . Guaranteed Specifications . 
Characteristic To = 25°C Te = 0° to 50°C Te = —55° to +85°C 


Frequency Range 
Small Signal Gain (Min.) 
Saturated Output Power (Min.) 
Saturated Flatness (Max.) 
VSWR Input/Output (Max.) 
Even-Harmonic Suppression @ 
Pw = —50 to +7 dBm 
Noise Figure (Max.) 
Bias Current 
+15 VDC 
—15 VDC 


l111g2 








n 
4; 
H 
= < 
ay 
2 
= E 3 
2 5 10 50100 © 500 1000 40 -30 ° -20 -10 0 10 3S 0 100 200 300 400 800 
Frequency, MHz Power Input, dBm Frequency, MHz 
MAXIMUM RATINGS SCHEMATIC 
DC Voltage c4. 46 esta bcsieolse uae eay wiadewa esos +17 Volts - “oe 
Continuous RF Input Power ..................055 +15 dBm 
Operating Case Temperature .............. —55°C to +100°C 
Storage Temperature ..................... 62°C to +150°C 
“R” Series Burn-in Tennerature asec aiteneeee +100°C 








WEIGHT: ical) 2.1 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dletributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTL-503 
QAVANTEK 3 Thin-Film Limiting Amplifier 








5 to 500 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 5 to 500 MHz e All FM Systems 
e Output Power Flatness: e Communications 
+0.3 dB (Typ) e Telemetry 
e Input Power Range: 13.0 dB e Radar Warning 
e Low Phase Shift Variation e Measurement Systems 
e High Even-Harmonic | | TO-8U, p. 16-48 
Suppression | 
DESCRIPTION 


The UTL-503 is a single-stage bipolar RF limiting amplifier suppression and low AM-to-PM conversion. The RF signal is 
using a single polarity supply with 9.5 dB (typ) of small signal coupled through the amplifier by means of internal blocking 
gain. Emitter-coupled pair design provides even-harmonic capacitors. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Guaranteed Specifications . 
Typical 
Te = 25°C Te = 0° to 50°C © Te = —55° to +85°C 





Frequency. Range 

Small Signal Gain (Min.) 

Saturated Output Power (Min.) 
Pw = 0 dBm 

Saturated Flatness (Max.) 


Pw =0dBm 

VSWR Input (Max.) 

VSWR Output (Max.) 

Even Harmonic Suppression (Min.) 
@ Pr = 7 dBm 

Noise Figure (Max.) 

Bias Current @ +15 VDC 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (@+15 VDC unless otherwise noted) 














Fs oe Phase Shift 

< .) : . 

3 x Z 

= 

£ = 

B 4 3 

2 2 F 

72) . . -10 ES 

0 100 200 300 400 500 600 700 20-16 -12 -6 -4+ 0 4 8 3S 0 100 200 300 400 500 600 700 
Frequency, MHz Power Input, dBm | Frequency, MHz 
VSWR 
KEY: +25°C 
85°C—— — = 
-55°C——- -—— > 
1.0 
© 100 200 300 400 500 600 700 
Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage 0.1... cc cc cee cece mene tere eeeee +17 Volts Ole: Aswan aw ik 2 Saw eee Oe ah ee Bore eee 240°C/W 
Continuous RF Input Power ...............-0205: +15 dBm Active Transistor Power Dissipation ............... 100 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 24°C 
Storage Temperature ...... ere ree tare eae —62°C to +150°C 
“R” Series Burn-in Temperature ................55- +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 2.1 grams | 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 ~. Contact your local. representative, dietributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK ee cosines 

Surface-Mount Limiting Amplifier 
7 10 to 1000 MHz. 
FEATURES APPLICATIONS 
e Frequency Range: 10 to e All FM Systems 
1000 MHz e¢ Communications 

e Up to 55 dB Compression Range e Telemetry 

e Low Phase Shift | e Radar Warning 

e Surface Mount Package e Measurement Systems 


DESCRIPTION 


The PPL-504 is a four-stage bipolar RF 
limiting amplifier in a PlanarPak surface 
mount package using a single polarity 
supply with a compression range of up 
to 55 dB. Emitter-coupled pair design 


provides for even-harmonic. suppression 
and low AM-to-PM conversion. The RF 
signal is coupled through the amplifier by 
means of internal blocking capacitors. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Typical 





OPEN #£RFoutr 


PP-48, p. 16-36 


Guaranteed Specifications 


Te = 25°C 


| symbol Characteristic 


Frequency Range 

Compression Range @ Pour = +0.5 dB 
10-250 MHz 
250-500 MHz 
500-1000 MHz 


10-1000 


—52 to +10 
—48 to +10 
—32 to +10 


10-1000 


—45 to +10 
—40 to +10 
~—25 to +10 


Saturated Power @ Py = 0 dBm 
10-1000 MHz (Min.) | 
Saturated Flatness @ Pi = 0 dBm 
10-500 MHz (Max.) 
10-1000 MHz (Max.) 
VSWR Input/Output . 
10-500 MHz (Max.) 
500-1000 MHz (Max.) 
Output Noise Power, 1 MHz BW 
10-250 MHz (Max.) 
250-500 MHz (Max.) 
500-1000 MHz (Max.) 
Phase Shift per dB of Compression 
per MHz, deg. 
10-1000 MHz 
Even Harmonic Suppression 
@ Pr =0 dBm 
250 MHz (Min.) 
500 MHz (Min.) 
1000 MHz (Min.) 
Odd Harmonic Suppression, 
@ Pw=0dBm 
250 MHz (Min.) 
500 MHz (Min.) 
Noise Figure 
250 MHz 
500 MHz 
1000 MHz 
DC Current (@ Rated Voltag 


MAXIMUM RATINGS 


0 —4 


+0.2 +0.4 
+0.6 +0.8 


1.5/1.5:1- 
2.0/2.2°1 


1.3/1.3:1 
1.6/2.0:1 


—44 
—44 
—46 





Te = 0° to 50°C Te = —55° to +85°C junit 
; MHz 


10-1000 


—45 to +10 
—40 to +10 
—25 to +10 


—4 


+0.5 
+1.0 


2.0/2.0:1 
2.0/2.5:1 


-38 
—42 
-48 





DG Voltage 44k ewes a4 Ohio weeds 
Continuous RF Input Power .................. 
Operating Case Temperature .............. —§5°C to +125°C 
Storage Temperature ..................05. —62°C to +125°C 


... +17 Volts 
... +15 dBm 


“R” Series Burn-in Temperature 
Temperature Rise (Junction Above Case) ............. 20°C 
Thermal Resistance (Junction-Case) .............. 225°C/W 
Transistor Power Dissipation 





WEIGHT: ical) 1.1 grams 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 
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PPL-504 
Surface Mount Limiting Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (@+15 VDC unless otherwise noted) 


Saturated Power Output Output Power vs. Input Power Small Signal Gain 





Frequency, MHz Frequency, MHz 



















5 Phase Shift g& Output Noise Power 
5° 
25 zs 
£E o..2 
‘06 26 
Be oS 
Eo 2a 
2 o ax 
S 10 200 400 600 800 1000 Ss 
ra Frequency, MHz Or Frequency, MHz — 
Output Spectrum 
fin = 50 MHz, Pw = 0 dBm Output Waveform f = 50 MHz 
e TT Trey = Sy ee es 
E | \ a 
3 rt a NT TA NT TA 
_ a ee 
= > Py = -50 dBm + hoa 
5 | | 
pes -60 raoe = et eb | fae oeee 
a Si VME 
s ~crrreeess LV TT 
ao LE ee el ee 





0 2 -4 6 8 10 5 nSec/Div 
Output Frequency, GHz a 


5 eS Sern I I I a EE OE 
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ACT SERIES 





ACT SERIES PRODUCTS 
e SELECTION GUIDE... . eee ween ss 8220 


UTC SERIES PRODUCTS' 
e SELECTION GUIDE .................3+-230 


‘For information on other ACT Series and UTC Series products not 
discussed in this data book in detail, please contact your nearest 
Avantek distributor, representative, or sales office (see 
page 18—21 for complete list of addresses.) 











ACT Series 
QAVANTEK Selection Guide 


PRODUCT DESCRIPTION 

Avantek’s ACT Series are multi-stage, high performance quency response and moderate output power products. Other 

amplifiers packaged in a hermetic stainless steel Avanpak™ parts in the line are a 0.1 to 4000 MHz extremely broadband 

package with removable connectors for SMA connections or unit, and several narrowband ultra-low-NF amplifiers. The 

drop-in assembly. The 5 to 2000 MHz part of the line uses ACT line is recommended for use as instrumentation amplifi-. 
some of Avantek’s most popular UTO type devices cascaded ers, LNAs, Fiber optic system amplifiers or any other applica- 

in substrate form. This permits the cascades to be factory- tion where performance plays a major role. 


tuned to provide a wide selection of low NF, high gain, flat fre- 





ACT SERIES CASCADED AMPLIFIERS 
(Guaranteed Specifications @ 0° to 50°C Case Temperature, V = 15 VDC) 

















Power Output Intercept 
Noise for 1 dB Gain Gain Point for VSWR Input Bias 
Frequency Gain Figure Compression Flatness IMProducts. 50 Ohms Current 
Range (dB) (dB) (dBm) > (dB) (dBm) In/Out (mA) 

Model _— MHz Typ./Min. Maximum Minimum Maximum Typical Maximum Typical 
10 to 500 MHz . . | 
ACT5-200 10-500 26.5/25 2.7 +6 +1.5 +22 2.0:1 35 
ACT5-201 10-500 37/35 2.7 +7 +1.5 +20 2.0:1 33 
ACT5-202 10-500 51.5/49 2.7 +6 +1.5 +18. 2:0:1 60 
ACT5-203 10-500 64.5/62 2.7 +6 +2.0 +18 2.0:1 70 
ACT5-210 10-500 27.5/26 3.0 +14 +1.5 ; +30 2.0:1 78 
ACT5-211 10-500 38/36 3.5 +14 +1.5 +80 2.0:1 76 
ACT5-212 10-500 47/45 2.7 +14 +1.5 +27 | 2.0:1 80 
ACT5-213 10-500 54/52 2.7 +14 +2.0 +27 2.0:1 92 
ACT5-214 10-500 67/65 2.7 +14 +2.0 +27 2.0:1 103 
ACT5-220 10-500 24.5/23 3.5 +23 +1.5 +35. 2.0:1 165 
ACT5-221 10-500 35/33 3.0 +23 +2.0 435 2.0:1 190 
ACT5-222 10-500 46/44 3.0 +23 +2.0 +35 2.0:1 193 
ACT5-223 10-500 60.5/58 3.0 +23 +2.0 +35 2.0:1 210 
10 to 1000 MHz . 
ACT10-210 10-1000 21.5/20 4.5 +11 +2.0 +28 2.0:1 60 
ACT10-211 10-1000 31/29 3.7 +9 +1.5 +20 2.0:1 37 
ACT10-212 10-1000 41/39 3.7 +9 +2.0 +20 2.0:1 62 
ACT10-213 10-1000 52/50 3.7 +12 +1.5 +27 2.0:1 101 
ACT10-220 10-1000 22.5/21 5.0 +20 +2.0 +35 2.0:1 125 
ACT10-221 10-1000 33/31 4.5 +20 +2.0 +35 2.0:1 150 
ACT10-222 10-1000 42/40 3.7 +20 +2.0 +35 2.0:1 127 
ACT10-223 10-1000 49/47 3.7 +20 +2.0 +35 2.0:1 163 
10 to 2000 MHz 
ACT20-210 10-2000 19.5/18 5.0 +7 +1.5 +17 2.2:1 41 
ACT20-211 10-2000 28/26 5.0 +14 +2.0 +29 2.2:1 91 
ACT20-212 10-2000 34/32 6.0 +14 +2.0 +29 2.2:1 104 
ACT20-213 10-2000 40/38 6.0 +12 +2.0 +29 2.2:1 126 
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ACT Series 
Selection Guide 


ACT SERIES SELECTION GUIDE (continued) 





AVANPAK CASCADED AMPLIFIER 
(Guaranteed Specifications @ 0° to 50°C Case Temperature) 





Noise Figure Power Output Third-Order 
(dB) - @1.0 dB Comp. Intercept Point 
Maximum (dBm), Min. (dBm) Typ. 
0.1 >2000 0.1 >2000 0.1 >2000 
Frequency Gain to to to to Gain Flatness to to Input Power 
Range (dB) 2000 4000 2000 4000 (dB) 2000 4000 Voltage Current Page 


Model (MHz) Typ./Min. (MHz) (MHz) (MHz) (MHz) Maximum (MHz) (MHz) (VDC) (mA) Typ. Number 





ACT-4032 0.1-4000 W188 7.5 9.0 7.5 2.0 - +1.0 19.0 10.0 15 105 3-222 








ACT SERIES ULTRA LOW NOISE, NARROWBAND AMPLIFIER 
(Guaranteed Specifications @ 0° to 50°C Case Temperature, V = 15 VDC) 








Frequency Noise Power Output Gain 
Range Gain _ Figure @1dBGain  Flatness  Third-Order Input Power 
(MHz) (dB) (dB) Compression (dB) Intercept Point . Voltage Current Page 
Model Min. Min. Max. (dBm) Min. Max. (dBm) Typ. (VDC) | (mA) Typ. Number 
ACT-120923 950-1250 35.5 1.5 +14 +0.5 26 12-15 95 - 3-224 
ACT-141223 1200-1400 35 1.5 +13 40.5 | 25 12-16 = 95 3-226 
ACT-161223 1200-160 34 1.5 +15 +0.7 24 12-15 90 3-228 
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QAVANTEK 


ACT-4032 
Avanpak™ Cascaded Amplifier 
0.1 to 4000 MHz 





FEATURES APPLICATIONS 
e Wide Frequency Range: 0.1 to 
4000 MHz e Pulse Amplifier 


Moderate Gain: 19.0 dB (Typ) 

Flat Gain Response: +0.5 dB (Typ) 
Low Pulse Overshoot: < 15% 
Low VSWR: < 1.8:1 (Typ) 


DESCRIPTION 


The ACT-4032 utilizes three monolithic silicon ICs on a thin- 
film substrate containing interstage tuning, input/output 
matching and internal blocking capacitors. This provides 
excellent wideband response over the range of 100 kHz to 
4 GHz with a gain variation of only +0.5dB. It is packaged 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system 





Typical 
| Te = 25°C 
0.1-4000 

19.0 


| sym Characteristic 


Frequency Range 
Small Signal Gain (Min.) 
Gain Flatness (Max.) 
Noise Figure 
0.1-2000 MHz (Max.) 
>2000-4000 MHz (Max.) 
Power Output @ +1 dB Compression 
0.1-2000 (Min.) 
>2000-4000 MHz (Min.) 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
0.1-2000 MHz 
>2000-4000 MHz 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
Pulse Overshoot 
DC Voltage 
Group Delay 
DC Current 


e Fiber Optic System Amplifier 


e Instrumentation 
e Broadband Bench Amplifier 





AS-2, p. 16-8 


in a laser-welded, hermetically-sealed case weighing only 
40 grams with field replaceable/removable SMA connectors. 
Without connectors, the unit weighs only 31 grams and is suit- 
able for microstrip mounting. 


@ +15 VDC nominal unless otherwise noted 
Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


TYPICAL PERFORMANCE OVER TEMPERATURE 








(@ +15 VDC unless otherwise noted 








KEY: +25°C +85°C oro —55°C aes 
= __Gain ‘5 Noise Figure 
“TTTTTTy &. 
cee a ES, a RE (eae 1S | g | 
e % | | | [| [yj 2 Ee 
§ 10 — +—tt = 
ag +25°C and -55°C —_§ 5 5 
| RFour -30 ee 4 
| 0.01 0.1 10 1% 100 1000 10000 0 5 115 2 25 3 38 4 


Frequency, MHz Frequency, GHz 








MAXIMUM RATINGS 

DC Voltade= acco taeteeei us ene eee saat 17 Volts 
Continuous RF Input Power .................005- +17 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ................0006- —62°C to +150°C 
“R” Series Burn-in Temperature ................0-. +125°C 


THERMAL CHARACTERISTICS 


Giese vote Cetui Le ake ea stews pe aaa a eas 80°C/W 
Active Transistor Power Dissipation ............... 280 mW 
Junction Temperature Above Case Temperature ....... 22°C 


*For further information, see High Reliability section, p. 17-2. 





WEIGHT: 40 grams (with connectors) 
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ACT-4032 


; Avanp ak Cascaded Amplifier | 


Power Output 





Third-Order Intercept Point 


















VSWR 
~ 6&6 Pest | PTT TTT A *“CTITITIITi I 
BSc’ , se A ne 
6s2 : ee ae a el a ee al T1).LLINI TL a 7 ee ee 
ce ee ee a > 4 ‘aw 3 
for ‘ClLttrttisks o-t_ttt zt £10 
§ ?CTrrrrrrs ober et INT | | : 
05 115 2 265 3 38 4 0 12 3 4686 6 7 8 9 10 0 6 115 2 28 3 38 4 
Frequency, GHz Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
65 
£ ie 60 
85 £ 
S50 ge 55 
a 48 =, 50 
a fo a 4 
= 35 
o 1 2 3 4 5 ac 1 2 3 4 5 
Frequency, GHz Frequency, GHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 























S-PARAMETERS BIAS = 15 VOLTS 
CURRENT = 104 mA 
FREQ Su Sa S12 Sa 
GHz Mag Ang dB Ang dB Ang Mag Ang K 
050 ~35.30 -14,92 19.33 168.35 42,06 2.44 21.25 179.83 6.83 
100 -35.85 29.60 19.27 158.11 43.34 -17.23 -21.31 177.96 7.96 
150 34,35 25.00 19.27 146.87 -43.99 26.16 -21.09 176,52 8.56 
200 ~32.98 30.70 19.20 135.92 —43.90 34,37 21.25 173.45 8.55 
250 31.36 25.10 19.20 125.17 44.13 —37.87 -21.48 174.09 8.79 
.300 —29.96 27.14 19.15 113.71 —43.88 $2.45 21.61 175.19 8.59 
350 -27.63 13.66 19.14 102.50 45.44 58.95 ~21.52 174.14 10.26 
400 -27.32 12.61 19.20 91.81 42.35 64.01 -21.30 174.66 7.16 
450 -25.89 -1.12 19.14 80.84 43.29 ~76.96 21.28 173.96 8.01 
500 ~24.84 —4.40 19.17 70.01 43.98 —78.79 21.15 174.70 8.64 
600 -23.98 -15.21 19.12 48.26 ~43.49 92.25 -20.52 173.20 8.20 
700 22.71 28.71 19.17 26.44 44,13 —108.76 —19,84 172.54 8.74 
800 21.21 39.14 19.17 4.45 42.38 —131.97 —19.05 169.89 7.13 
.900 -20.11 52.42 19.20 -18.13 43,12 -138.83 -18.05 165.54 7.68 
1.000 -19.32 60.31 19.13 -39.77 —44,34 —160.02 -17.17 160.77 8.86 
1.100 -18.14 -70.60 19.13 61.48 47.48 170.89 -16,25 153.39 12.57 
1.200 -17.01 83.44 19.17 83.85 —45.26 168.88 -15.48 145.53 9.60 
1.300 -15.09 04.82 19.17: -105.73 48.77 154.79 -14.69 136.03 14,21 
1.400 -14,85 -106.58 19.25 -127.16 —48.25 133.19 —14.10 128.28 13.08 
1.500 -13.88 —118.84 19.21 -149.56 —45.01 122,43 -13.44 118.43 8.92 
1.600 -13.13 -133.10 19.26 -171.39 —45.46 114.50 -13.03 108.07 9.21 
1.700 -12.57 —145.80 19.30 166.90 —47.62 106.63 -12.62 97.41 11.60 
1.800 -11.97 —158.74 19.32 145.01 —47.29 101.56 -12.37 86.03 11.01 
1.900 ~11.85 -170.37 19.40 122.33 —45,65 58.09 —12.20 74.52 9.03 
2.000 -11.28 173.44 19.46 100.44 —45.84 47.10 -11.89 62.58 9.05 
2.100 -11.01 160.48 19.55 78.43 ~46.79 34.52 -11.93 51.03 9.95 
2.200 —10.90 147.57 19.56 56.28 46.11 23.13 -12.03 40.42 9.20 
2.300 -10,92 134.50 19.64 33.37 46.91 -12.03 -12.23 28.42 10.05 
2.400 -11.28 121.74 19.67 10.84 —45.66 -15.27 -12.51 15.10 8.78 
2.500 -11.70 111.50 19.67 6.46 48.34 43,30 -12.77 5.47 12.05 
2.600 -11.89 100.21 19.60 -29.26 —48.67 67.55 —13.18 -7.44 12,73 
2.700 -12.45 90.08 19.68 51.73 47.15 —108.68 ~13.82 -21.06 10.72 
2.800 -13.22 80.72 19.60 ~74.51 44.73 —89.89 -14.34 34.79 8.34 
2.900 -13.04 72.84 19.49 —96.90 48.04 -123.01 -14.85 —46.81 12.46 
3.000 —14.09 65.60 19.44 -119.34 47.28 —124,20 -15.35 59.57 11.53 
3.100 14.44 59.05 19.31 -141.49 45.71 -149.91 -15.76 -73.30 9.83 
3.200 -14.65 51.91 19.25 -163.97 —46.78 —136.20 -16.12 -87.37 11.22 
3.300 ~14.97 42.93 19.35 173.96 —49.38 172.78 -16,36 -102.19 14,99 
3.400 -14.70 34.35 19.39 151.40 51.50 171.28 —16.58 -117.05 19.05 


—2.85 
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QAVANTEK 


ACT-120923 | a 
Ultra Low Noise Narrowband Amplifier 
950 to 1250 MHz 





FEATURES 


e Ultra Low Noise Figure: 
1.2 dB (Typ) 
e Narrow Frequency Range: 
950 to 1250 MHz Systems 


e Internal Voltage Regulator 

e Available With High Reliability 
Screening 

e Removable Connectors 


DESCRIPTION 


The ACT-120923 is a GaAs FET input, ultra low noise, 
narrowband amplifier using a single-ended, multi-stage 
design with lossless feedback and an internal voltage regu- 
lator. A custom thin-film matching network provides optimum 


APPLICATIONS 


e RF/AF Front Ends 
e Low Signal Level Amplification — 
e Satellite Communications 


_ @ Navigation and Avionics 
Systems (GPS, DME, TACAN, 
IFF, JTIDS,...) 





packaged in a_ laser-welded, hermetically-sealed case 
weighing only 35 grams. with field-replaceable SMA 


connectors. Without connectors it weighs only 28 grams and 
is suitable for microstrip mounting. | 


performance over the 950 to 1250 MHz frequency range. It is 
ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted) 

















































Guaranteed Specifications 
Characteristic ‘Typical = 
Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 
Frequency Range — 950-1250 950-1250 950-1250 
Small Signal Gain (Min.) 37.0 35.5 ; 































Gain Flatness (Max.) +0.3 
Noise Figure (Max.) 1.2 
Power Output @ + 1 dB Compression (Min.) +16.0 
Input VSWR (Max.) 1.5:1 
Output VSWR (Max.) 1.5:1 
Two Tone 3rd Order. Intercept Point +26.0 
Two Tone 2nd Order Intercept Point +26.0 
One Tone 2nd Harmonic Intercept Point +32.0 
Operating Voltage +12 to +15 





DC Current 95 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 


KEY: +25°C 
85°C-—-— 


Power Output 


' Noise Figure 





: 3 = a 

& 15 3 8 § 

8 10 5 - 8 

3 aor 

0.8 . & 
850 950 1050 1150 1250 1350 950 1050 1150 1250 


Frequency, MHz Frequency, MHz Frequency, MHz 








MAXIMUM RATINGS THERMAL CHARACTERISTICS* 

DC Voltage oc tes edie ete nan beeen ened e ees 17 Volts Ojes cits eae eo ele al aaa Sis ch wee etree Hee nies 105°C/W 
Continuous RF Input Power ..............0-.0ee- +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature .............---eeee- —62°C to +150°C . 

“R” Series Burn-in Temperature ............. agri Sons +125°C 


*For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 35 grams (with connectors) 
. 481 Cottonwood Drive, Milpitas,CA 95035  . Contact your local representative, distributor or field eales office for further information. Listings are In the back of thie Data Book. 
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Avantek, Inc. 


ACT-120923 
Ultra Low Noise Narrowband Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Third-Order Intercept Point 





1050 
Frequency, MHz 


1050 1150 1250 
Frequency, MHz 


1150 1050 1150 1250 


_ Frequency, MHz 


a Second-Order Intercept Point econd-Harmonic Intercept Point 





i 
a 
N 





1050 
Frequency, MHz 


1150 1250 


1050 
Frequency, MHz 


1150 


AUTOMATIC NETWORK ANALYZER MEE eVHEMENTS T yeical preducica unit at +25°C ambient) 


S-PARAMETERS BIAS = 12 VOLTS 











CURRENT = 98 mA 
FREQ Si Sa Si2 Sz GPDEL PHASE 
GHz Mag _ Ang dB Ang dB Ang Mag Ang K ns DEG 
a_i SSS 
.40 91 119.35 20.58 8.95 —47.21 159.02 72 148.55 1.01 1.94 
50 | 80 98.39 27.79 —51.32 —47.49 81.74 57 119.38 1.71 1.73 
60 © .66 67.03 33.14 —115.96 44.48 —178.41 .46 96.34 4.10 2.42 
70 .40 37.13 35.76 —173.33 —53.88 -172.99 o7 76.63 5.31 1.42 
80 19 18.48 36.74 135.53 —51.84 120.98 29 60.75 2.65 1.23 
.90 11 137.19 37.72 92.06 —48.33 —69.98 24 51.26 2.56 1.16 2.96 
1.00 .02 176.28 37.54 49.48 —55.95 —61.92 .20 40.30 4.34 1.38 —1.36 
1.10 .07 —169.19 38.12 9.25 —49.10 48.66 18 35.26 2.29 1.26 —3.34 
1.20 11 158.53 37.81 —26.74 —44.05 175.09 17 28.15 1.21 1.05 —1.08 
1.30 14 170.11 37.66 —61.10 —47.29 16.31 16 17.63 1.63 — 76 2.82 
1.40 15 168.62 37.49 —95.98 —48.90 —79.06 14 8.01 2.13. 1.12 
1.50 12 169.84 36.93 -127.52  —-54.65 —94.87 13 5.00 28.82 63 
1.60 16 176.33 36.51 —163.89 -~47,32 _ 75.77 11 4,95 1.93 .96 
1.70 .23 178.95 35.89 165.77 —~46.19 140.61 13 8.50 1.96 -56 
1.80 .29 168.14 34.87 130.88 —56.36 —154.43 -16 4.96 7.79 90 
1.90 34 157.31 33.13 99.55 —52.23 140.36 18 —4.16 3.95 .63 
2.00 .o7 148.54 32.39 69.29 —53.98 —164.83 .20 —17.10 5.60 99 
2.10 36 137.59 30.95 40.71 -—47.02 —99.84 .23 —31.19 3.33 83 
2.20 37 128.25 29.17 14.70 —50.38 —119.76 24 —45.43 4.96 52 
2.30... 36 119.25 . 27.23 —10.00 —48.14 —144.94 .25 —59.87 4.66 .26 
2.40 .40 115.28 25.96 —29.16 —55.28 —155.78 .26 —68.98 11.99 —.11 
2.50 — . 38 112.74 24.61 —54.64  -54.82 —179.45 .26 -78.48 14.58 1.60 
2.60 38 95.14 — 23.33 —70.54 —49.51 124.84 .26 —91.21 8.58 55 
2.70 440 91.80 22.52 —92.11 —44.98 —51.16 .26 —101.78 §.12 99 
2.80 38 69.39 20.69 —113.66 58.66 140.02 .26 —110.99 56.69 18 
2.90 41 60.48 19.63 —138.44 —41.51 89.47 .26 —122.48 — 4,75 90 
3.00 39. 47.47 18.45 —159.89 —64.53 99.09 .27 —131 .81 78.93 .23 
3:10 39 12.93 16.30 174.05 —40.84 50.10 27 —139.43 - 8.14 1.29 
3.20 410 —30.24 12.87 173.66 —42.93 —71.11 .26 —150.67 17.29 —1.13 
3.30 19 —39.26 | 18.41 144.44 —45.53 —76.14 .26 161.64 10.71 1.30 
3.40 .30 68.34 14.64 |. 109.53 . 55.94 108.38 .26 —170.49 58.18 93 
3.50 38 -88.10 12.73 © 86.65 —53.28 33.85 .24 —179.90 46.26 73 
3.60 47 —114.15 10.45 64.88 —60.46 —38.25 .23 169.94 90.26 31 
3.70 .56 —132.73 7.91 48.42 —52.57 49.77 .22 158.07 57.20 18 
3.80 61 —155.40 6.56 25.44 * —57.46 —46.56 21 151.81 83.45 1.15 
3.90 73 —-178.24 3.90 7.06 —43.62 35.47 19 142.53 21.63 . .40 
4.00 71 171.41 1.95 -7.20 50.11 127.20 19 133.72 67.02 
a_i sss ts sSnNSSSENensssnneeee 
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QAVANTEK 


ACT-141223 ie 2 2, seated 
Ultra Low Noise Narrowband Amplifier 
1.2 to 1.4 GHz | _ 





FEATURES 


APPLICATIONS 
e Ultra Low Noise Figure: e L Band Radar 
1.1dB (Typ) | e RF/IF Front Ends 


e Narrow Frequency Range: 
1.2 to 1.4 GHz 

e Internal Voltage Regulator 

e Available With High Reliability 
Screening 

e Removable Connectors 


DESCRIPTION 


The ACT-141223 is a GaAs FET input, ultra low noise, 
narrowband amplifier using a single-ended, multi-stage 
design with lossless feedback and an internal voltage regu- 


e Low Signal Level Amplification 





packaged in a laser welded, hermetically sealed case 
weighing only 35 grams with field replaceable SMA con- 
nectors. Without connectors it weighs only 28 grams and is 


lator. A custom thin-film matching network provides optimum 


suitable for microstrip mounting. 
performance over the 1.2 to 1.4 GHz frequency range. It is 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +12 VDC nominal unless otherwise noted) 





Typical Guaranteed Specifications 


Te = 25°C Te = 0° to 50°C Te = -55° to +85°C 


Frequency Range 1.2-1.4 
Small Signal Gain (Min.) : 38.0 
Gain Flatness (Max.) +0.3 
Noise Figure (Max.) 1.1 
Power Output @ + 1 dB Compression (Min.) +16.0 
Input VSWR (Max.) 1.131 
Output VSWR (Max.) 1.4:1 
Two Tone 3rd Order Intercept Point +25.0 
Two Tone 2nd Order Intercept Point +32.0 
One Tone 2nd Harmonic Intercept Point +38.0 
Operating Voltage +12 to +15 
DC Current — 95 


Characteristic 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +12 VDC unless otherwise noted) 
KEY: +25°C 





85°C———— 
-55°C—- — 


Noise Figure 











fos] 

3c 

¢ 

& 

va 

3 

25 2 | | 
0.5 18 
1100 1200 1300 1400 1500 1200 1250 1300 1350 1400 1200 1250 1300 1350 1400 
Frequency, MHz Frequency, MHz Frequency, MHz 

MAXIMUM RATINGS THERMAL CHARACTERISTICS* 
DC Voltage ......... cece cece eee e eee te eee nee 17 Volts Oe. ead ee etaks een oeeee sarees 105°C/W 
Continuous RF Input Power ............-.-.+---> +15 dBm Active Transistor Power Dissipation ............... 250 mW 
Operating Case Temperature .............. —55°C to +125°C Junction Temperature Above Case Temperature ....... 27°C 
Storage Temperature ..........----0 ee eeee —62°C to +150°C 
“R” Series Burn-in Temperature .............-..--: +125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) 35 grams (with connectors) 


Avantek, Inc. 
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ACT-141223 
Ultra Low Noise Narrowband Amplifier 


TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 











Input VSWR Output VSWR 
1.5 1.5 
1.4 
cy} | & 
i S/N é 
1.0 1.0 264 
1100 1200 1300 1400 1500 1100 1200 1300 1400 1500 1200 1250 1300 1350 1400 
Frequency, MHz ‘Frequency, MHz Frequency, MHz 
gz Second-Order Intercept Point Pecado Harmonic Intercept Point 
aes | 
[ee] —= Z 
2 aa 
32 
on RE SEN Se Cw : 
1200 1280 §=61300 = «1380S: 11400 1200 1250 = 11300 Ss«11380=Ss: 11400 


Frequency, MHz Frequency, MHz 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit at +25°C ambient) 


S-PARAMETERS | | | BIAS = 12 VOLTS 











CURRENT = 98 mA 
FREQ Sa Sa S12 Sx GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K nS DEG 
.50 87 93.79 28.38 - 61.79 —49,52 20.64 49 98.99 1.33 
55 70 82.43 31.17 —88.80 —51.43 124.38 45 86.19 2.51 1.61 
.60 .63 63.54 33.30 —119.83 —45.87 —114.10 .40 73.98 1.35 1.68 
.65 48 50.72 34.89 —149.36 —50.30 142.45 36 62.53 2.10 1.63 
70 31 38.42 35.91 —178.32 49.11 - —149.76 31 51.69 2.02 1.52 
75 25 41.93 36.87 155.92 —50.32 88.09 .28 42.12 2.29 1.43 
80 17 46.74 37.23 130.39 —51.24 111.79 25 31.70 2.78 1.34 
85 16 60.24 37.81 107.62 —47.06 152.92 21 19.75 1.57 1.22 
.90 14 101.17 37.64 86.64 —47.17 —157.41 17 15.26 1.84 1.20 
95 .06 157.33 38.09 64.45 —41.19 —34.30 15 9.06 1.05 1.21 
1.00 14 100.11 38.35 43.05 —46.61 —-144.98 11 —2.19 1.52 1.06 
1.05 15 - 104.62 38.07 26.18 —48.93 —150.10 10 —5.35 1.85 1.06 
1.10 14 87.30 38.24 4.91 —47.63 —161.95 .06 —151.53 1.68 0.98 
1.15 16 110.63 38.91 —9.26 —49.80 14.60 .04 15.93 2.08 0.99 
1.20 12 84.65 38.25 —30.58 —45.58 143.46 .05 45.04 1.63 1.13 +1.08 
1.25 12 71.67 38.33 —50.10 —40.67 116.52 .06 55.33 1.08 1.06 —0.55 
1.30 12 86.47 38.04 —68.75 —47.06 —-112.03 .09 55.88 2.16 0.98 —1.31 
1.35 .09 64.24 37.93 —85.37 —47.44 —171.77 11 55.35 1.71 0.94 0.04 
1.40 .07 52.61 37.56 —102.41 —55.30 —106.75 13 43.39 4.03 0.96 +0.82 
1.45 .05 —32.00 37.50 —119.99 ~60.69 74.38 15 38.92 7.45 1.03 
1.50 .04 ~96.65 37.13 —139,32 —41.49 —2.84 -16 30.22 1.10 0.88 
1.55 07 —64.24 36.58 —151.65 48.37 —173.34 17 24.18 2.00 0.85 
1.60 10° —100.28 36.26 —169.82 49.21 -47.78 18 18.44 2.25 0.96 
1.65 17 146.70 36.09 173.97 —56.58 49.59 18 8.88 6.43 0.89 
1.70 . 21 —150.77 35.58 158.23 ~53.12 —175.37 .20 -58.38 3.63 0.84 
1.75 17 —165.18 35.15 143.85 $44.84 —97.25 .20 6.17 1.66 0.76 
180 — 25 —169.85 34.33 131.04 —55.10 118.54 19 —12.58 6.20 0.86 
1.85 .29 179.08 34.54 113.20 —49.63 -—70.73 19 —21.94 2.69 0.93 
1.90 36 167.52 33.93 97.56 _ ~46.63 42.15 19 —28.63 1.93 0.81 
1.95 37 158.03 33.72 84.22 —47.18 55.29 .19 31.42. 2.43 0.88 
2.00 38 144.67 33.51 65.95 —48.55 132.84 19 —38.82 3.61 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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QAVANTEK ACT-161223 a 7 
Ultra Low Noise Narrowband Amplifier 
1.2 to 1.6 GHz i 

FEATURES APPLICATIONS | 


e Ultra Low Noise Figure: 
1.1 dB (Typ) 

e Narrow Frequency Range: 
1.2 to 1.6 GHz 

e Internal Voltage Regulator 

e Available with High-Reliability 
Screening 

e Removable Connectors 


DESCRIPTION 


The ACT-161223 is a GaAs FET input, ultra low noise, 
narrowband amplifier using a single ended, multi-stage 
design with lossless feedback and an internal voltage regula- 
tor. Thin-film matching elements provide optimum perform- 
ance over the 1.2 to 1.6 GHz frequency range. Ithas anoise 


Marisat, etc.. 


ELECTRICAL SPECIFICATIONS (Measured in a 50- 





Typical 


Ch teristi 
| arac! eristic Te = 25°C 


Frequency Range 

Small Signal Gain (Min.) 

Gain Flatness (Max.) 

Noise Figure (Max.) 

Power Output @ +1 dB Compression (Min.) 
Input VSWR (Max.) 

Output VSWR (Max.) 

Two Tone 3rd Order Intercept Point 
Two Tone 2nd Order Intercept Point 
One Tone 2nd Harmonic Intercept Point 
DC Current 

DC Voltage 


TYPICAL PERFORMANCE OVER TEMPERATURE @ +12 


12 to 15 


KEY:+25°C 
465°C =< == 
5° 

Gain 





Gain, dB 


4 


10 1.1 1.2 13 14 15 16 1.7 1.8 


Frequency, GHz | 


MAXIMUM RATINGS 

DC Voltage ....... cece eee ee eens +17 Volts 
Continuous RF Input Power ..............-.-+55- +15 dBm 
Operating Case Temperature .............- —55°C to +125°C 
Storage Temperature ...........-.--+00+5: —65°C to +150°C 
“R” Series Burn-in Temperature ...........---+-+--5 +125°C 
WEIGHT: (typical) 35 grams (with connectors) 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. Contact your local representatl 
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e L Band Telemetry 
e Satellite Downlinks (GPS, 


e RF/IF Front Ends 
e Low Signal Level Amplification 


ohm system @ +12 VDC nominal unless otherwise noted 


Noise Figure 





Frequency, GHz 
THERMAL CHARACTERISTICS 


ve, distributor or fleld eales office for further Information. Listings are In the back of this Data Book. 





) 


figure of only 1.1 dB (typ), gain of 36 dB (typ) and power output 
of +16 dBm (typ). The ACT-161223 is packaged in a laser- 
welded, hermetically sealed case weighing only 35 grams 
with field-replaceable SMA connectors. Without connectors it 
weighs only 28 grams and is suitable for microstrip mounting. 


Guaranteed Specifications _ 
Te = 0° to 50°C Te = -55° to +85°C 


VDC unless otherwise noted) 


Power Output 


Power Output 
@ 1 dB Gain 
Compression, dBm 





Frequency, GHz 


Ojar 2 i ita es satura ered kee eee Gees 105°C/W 
Active Transistor Power Dissipation ............... 250 mW 
Junction Temperature Above Case Temperature ....... 27°C 


*For further information, see High Reliability section, p. 17-2. 


| ACT-161223 
Ultra Low Noise. Narrowband 1 Amplifier 





TYPICAL PERFORMANCE OVER TEMPERATURE (continued) 


Input VSWR Output VSWR Third-Order Intercept Point 


aac eeee 
GEttEes= 
Steer TT 









1, 1.0 22 
10 11 12 13 14 15 16 1.7 1.8 1.0 1.14 1.2 13 14 15 1.6 1.7 18 - 10 1.412 13 14 45 16 1.7 1.8 
Frequency, GHz | Frequency, GHz Frequency, GHz 
Second-Order Intercept Point Second-Harmonic Intercept Point 
E E 
e 2 
= of 
x= 
26 31 > 
1.0 11°12 1314 15 16 1.7 1.8 1.0 1.1 12 1314 15 16 1.7 18 
Frequency, GHz Frequency, GHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 











S-PARAMETERS em BIAS = 12 VOLTS 
CURRENT = 90 mA 
_——..ewe—ee_,,,, ses verve 
FREQ Si Sa Sie Sz GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang ns DEG 
eee LE penne agp, 
0.100 —0.31 166.73 —25.73 90.38 —54.73 31.27 —0.41 —34.96 
0.200 —0.34 153.55 —16.35 157.43 —64.68 —140.68 -0.31 -73.05 
0.300 —0.43 138.74 5.97 107.66 -57.93 18.43 —0.89 ' =419.23 - 
0.400 —0.64 121.87 18.27 33.76 —61.05 35.94 —2.88 —166.17 
0.500 —1.12 100.69 25.88 —31.54 -68.98 82.84 —5.78 152.59 
0.600 —2.72 75.28 31.05 —93.38 —62.89 103.06 —8.46 118.41 
0.700 —5.99 47.97 34.17 —152.23 -68.70 114.19 —10.69 _, 87.96 
0.800 —11.54 27.49 35.62 155.01 -61.19 59.46 —12.56 60.82 
0.900 —19.96 20.52 36.29 107.66 -59.70 106.83 —-14.42 35.05 
1.000 —32.35 72.56 36.65 67.41.  -60.32 99.42 —16.54 © 18.48 
1.100 —24.15 142.49 36.97 29.69 —59.46 —125.37 —19.16 7.42 . 
1.200 —20.40 144.21 37.10 -6.70 -57.91 38.99 —21.39 11.34 0.81 0.99 
1.300 —18.21 139.00 37.13 —41.76 —54.00 179.57 —21.62 24.29 —0.16 0.94 
- 1.400 —18.55 134.57 37.00 ~—76.76 —58.66 —61.92 —19.11 27.25 —1.07 0.97 
1.500 —19.43 139.28 36.70 —110.39 -60.79 163.16 —17.00 19.63 —0.61 0.94 
1.600 —19.82 155.74 36.26 —142.84 —55.54 —143.55 —15.72 7.69 1.03 0.90 
1.700 —16.75 175.64 35.73 —174.96 -—58.02 —126.72 —14.63 5.00 
1.800 —12.95 170.97 35.11 153.97 56.88 —159.38 —-14.28 —16.69 
1.900 —10.56 156.91 34.39 122.67 —58.26 169.03 —13.69 ~27.33 
2.000 —9.03 143.44 33.58 91.48 -59.74 156.90 —13.11 —37.51 
2.200 —8.55 113.85 31.23 29.43 -66.23 —96.57 —11.84 —55.70 
2.400 —8.67 94.83 27.96 —25.92 -66.82 160.46 -10.80 —78.31 
2.600 —8.30 80.20 25.00 —64.92 —51.30 82.31 —10.52 —95.86 
2.800 '  —7.29  —«-§3.87 22.14 —109.48 —59.49 —104.59 -10.49 . —115.28 
3.000 -—6.39 21.79 19.45 —154.19 —59.94 171.69 —10.50 —135.43 
3.500 —5.73 —69.01 14.37 95.14 61.44 —151.68 —10.93 170.27 
4.000 —2.65 —171.03 4.89 —155.22 —54.56 139.08 —12.12 115.56 
4.500 -1.68 ~~ 86.05 —10.03 —2.17 —62.38 —167.12 | —11.83 64.71 
5.000 —7.47 —37.28 —0.37 —120.17 —55.98 —148.79 —11.14 21.09 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dietributor or field eales office for further Information. Listings are in the back of thie Data Book. 
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QAVANTEK 


PRODUCT DESCRIPTION 


The UTC Series is made up of connectored, aluminum cases 
containing substrates that accept 1 to 4 of Avantek’s cas- 
cadable TO-8 packaged devices. Rugged, connectored UTC 
devices are useful for system applications where SMA 
connections are used, for lab gain blocks, or for system 
breadboard applications. | 





Available cases and substrates are TC-1 (containing one 
TO-8), TC-2 (containing two TO-8 modules) and the TC-4 
(containing three or four TO-8 modules). 


All of Avantek’s TO-8 UTO amplifiers are available in the TC-1 
package. In addition to these single TC-1 units, Avantek offers 


UTC SERIES SELECTION GUIDE 


UTC Series 
Selection Guide 


the standard line of cascaded TC-2 and TC-4 products 
described in this section. 


Beyond these standard amplifier cascades, the wide range of 
Avantek amplifiers, AGC amps, and limiting amps, can be 
cascaded in various configurations, providing a wide range of 
solutions. An application note is included in this catalog that 
discusses the tradeoffs between NF and other specifications 
as a function of the placement of different TO-8 devices. Spe- 
cial configurations can be ordered from Avantek, or the user 
may assemble an application specific cascade with individual 
TO-8 devices and case parts. 





Connector options for TC-2 and TC-4 cases are as follows: 


—1 SMA Female on both 

—2 #N Female on both 

-3 BNC Female on both 

—4 TNC Female on both 

-—5 SMA Male on-both 
-6 SMA Male on input/Female on output 
-7 SMA 


Female on input/Male on output 





TC2, p. 16-43 
TC4, p. 16-43 


UTC SERIES MODULAR CASCADED AMPLIFIERS (Guaranteed Specifications @ 0° to 50°C Case Temperature, V = 15 VDC) 





Power Output 3rd-Order VSWR 
Noise for 1 dB Gain Intercept 50 ohms ___ Input Bias 
Frequency Gain — Figure Compression Flatness Point Max. Current 

Range (dB) (dB) (dBm) (dB) (dBm) 1 (mA) Case 
Model MHz Typ./Min. Max. Min. Max. Typ. In/Out Typ. Type 
10 to 500 MHz . 
UTC5-200 10-500 26.5/25 2.7 +6 +1.5 +22 2.0:1 35 TC2 
UTCS5-201 10-500 37/35 2.7 +7 +1.5 +20 — 2.071 . 33 TC2 
UTC5-202 - 10-500 51.5/49 27 +6 +1.5 +18 2.0:1 60 TC2 
UTC5-203 10-500 64.5/62 2.7 +6 +2.0 +18 2.0:1 70 TC4 
UTC5-210 10-500 27.5/26 3.0 +14 +1.5 +30 2.0:1 78 TC2 
UTC5-211 10-500 38/36 3.5 +14 +1.5 +30 2.0:1 76 TC2 
UTCS5-212 10-500 47/45 2.7 +14 +1.5 +27 2.0:1 80 TC2 
UTCS5-213 10-500 54/52 2.7 +14 +2.0 +27 2.0:1 92 TC2 
UTC5-214 10-500 67/65 2.7 +14 +2.0 +27 2.0:1 103 TC4 
UTC5-220 10-500 24.5/23 3.5. +23 +1.5 +35 2.0:1 165 TC2 
UTCS5-221 10-500 35/33 3.0 — +23 +2.0 +35 2.0:1 190 TC4 
UTC5-222 10-500 46/44 3.0 +23 +2.0 +35 2.0:1 193 —TC4 
UTC5-223 10-500 60.5/58 3.0 +23 +2.0 +35 2.0:1 210 TC4 
10 to 1000 MHz 
UTC10-210 10-1000 21.5/20 45 +11 +2.0 +28 2:0:1 60 TC2 
UTC10-211 10-1000 31/29 3.7 +9 +1.5 +20 2.0:1 37 TC2 
UTC10-212 10-1000 41/39 3.7 +9 +2.0 +20 2.0:1 62 TC4 
UTC10-213 10-1000 52/50 3.7 +12 +1.5 +27 2.0:1 101 TC4 
UTC10-220 10-1000 22.5/21 5.0 +20 +2.0 +35 2.0:1 125 TC2 
UTC10-221 10-1000 33/31 4.5 +20 +2.0 +35 2.0:1 150 TC2 
UTC10-222 10-1000 42/40 3.7 +20 +2.0 +35 2.0:1 127 TC4 
UTC10-223 10-1000 49/47 3.7 +20 +2.0 +35 2.0:1 163 TC4 
10 to 2000 MHz 
UTC20-210 10-2000 19.5/18 5.0 +7 +1.5 +17 2.2:1 41 TC2 
UTC20-211 10-2000 28/26 5.0 +14 +2.0 +29 2.2:1 91 TC4 
UTC20-212 10-2000 34/32 6.0 +14 +2.0 +29 2.2:1 104 TC4 
UTC20-213 10-2000 40/38 6.0 +12 +2.0 +29 2.2:1 126 TC4 


a 


WEIGHT: (typical) TC2 = 57 grams; TC4=114 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae, CA 95035 


. Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thle Data Book. 
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GPD SERIES 





SELECTION. GUIDE. oa. 5c ess ces awh cus oad 


MAXIMUM RATINGS AND THERMAL 
CHARACTERISTICS TABLE ............ 3-235 





GPD SERIES PRODUCTS, TO-12 CASE 


© Ain ha wea ar 4 cn wre do ale eS 
OPO cds oes eee eae eee 
SSP Oa, wa yp a ne eee ee er ee 
*'GPD-252. . 2. 102. ss FH oe Aaa. . . 3+239 
GPD-461/461 oi... a FR ss . 240 
GPD-AN/4G2 ee cee e sc cubase cel 
GPD-4NS/4GS ono ew bales s «Oe 
CPD AGAAGE onc een oe de taken es Ce 
RRPTIAGRIS © ah cu sasew wow alin ae kw eee ee es 
APR. eke Sae 0 6s oe oe a ange 4s OD 
RP Desa sisi 's es Seo waa oi aden oe Oe 
GP our t0el 2... sete hte eee 
GPD-1002/1062 Vwi. oe ee ee. . 3-248 
GPD-1003/1063 ... Soa is oo oPeee. . +249 
CIPI 1082 acc haw is Se oe ee oe biel 3 OES 


'GPD Series products are not discussed in this data book in detail. 
Please contact your nearest Avantek distributor, representative, or 
Sales office for full details on these products. (See page 18-21 or 
complete list of addresses.) 








QAVANTEK Py 


PRODUCT DESCRIPTION 

The GPD and GPM amplifiers, available in TO-12 (4-pin) and uses external coupling and bypass capacitors. This gives the 
TO-39 (3-pin) packages, are designed for applications which user freedom to set the low frequency roll-off as needed. The 
require the highest performance-to-cost ratio or where size is GPM modules contain Si MMICs, while the GPD modules are 
an important factor. Some versions are equipped with internal discrete hybrid devices. These amplifiers are excellent for IF 
coupling and bypass capacitors, however the “60” Series amplification purposes such as mixer postamps. 











QROUND 
@ 
V+, RFout 
U 
RP 
TO-39, p. 16-50 
GPD SERIES LOW COST AMPLIFIERS, TO-39 PACKAGE! 
Guaranteed Specifications at 0° to 50°C Case Temperature 
Gain Gain? Power Output 3rd-Order Input Power 
Frequency over over Noise — at 1dB Gain Gain Intercept (+1% Reg.) 
Response 0°toS0°C -55° to +85°C Figure Compression Flatness Point Voltage Current 
(MHz) (dB) (dB) (dB) (dBm) (+dB) (dBm) (VDC) (mA) 
Model Minimum __ Minimum Minimum Typical Typical Typical Typical . Typical ___ Typical 
GPD-110 0.1-400 — 12 4.0 ~2.0 1.0 +12 | 2.5 10 
GPD-120 0.1-400 _— 13 5.5 +8.0 1.0 +24 §5 25 
GPD-130 0.1-400 _— 12 7.0 +17.0 1.0 +27 6.0 60 
GPD-310 0.1-1000 8 7 5.0 -1.0 1.0 +11 23 10 
GPD-320 0.1-1000 8 7 5.0 +8.0 1.0 +18 . 3.0 25 
GPD-330 0.1-1000 7 6 6.5 +16.0 1.0 +26 4.5 60 
GPD-311 0.1-1000 12 11 45 +3.0 1.0 +15 2.7 15 
GPD-321 0.1-1000 12 11 4.7 +8.0 1.0 +20 3.5 25 
GPD-331 0.1-1000 10 9 6.0 +16.0 1.0 +28 55 60 
GPD-410 0.1-1500 12 11 4.2 +25 1.0 +15 ~ geo 15 
GPD-420 0.1-1500 11 10 47 +8.0 1.0 +20 2.8 25 
GPD-430 0.1-1500 10 9 6.3 +16.0 1.0 +28 5.0 60 





NOTES: 1. Three external capacitors (input, output coupling and RF bypass) are required to establish low frequency roll-off. An external bias 
resistor, with a value determined by the available bias voltage (Ro = [Vec— Vo] + Ib, where Ro is the value of the bias resistor (Ohms), 
Vee is the available source voltage, Vp is the required device bias voltage (per specification) and Ip is the device current (per 
specification), is also required. Ge Gs 
2. Military temperature conditions: —55° to +85°C 


Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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GPD Series 
Selection Guide 





vt CASE GROUND 


GPD SERIES LOW COST AMPLIFIERS, TO-12 PACKAGE 








TO-12, p. 16-50 
Guaranteed Specifications at 0° to 50°C Case Temperature 
Power Output 3rd-Order Input Power 
Frequency Noise for1dBGain Gain Intercept (+1% Reg.) 
- Response Gain Gain? Figure Compression. Flatness Point Current 
(MHz) (dB) | (dB) (dB) (dBm) (+dB) (dBm) Voltage (mA) Page 
Model Minimum ___Minimum__Minimim __ Typical Typical Typical _ Typical VDC Typical _Number 
GPD-201 5-200 30 26 3.0 +5 1.0 +13 +15 30 3-236 
GPD-202 5-200 25 23 5.5 +11 1.0 +18 +15 60 3-237 
GPM-552 5-500 33 32 4.5 0 0.2 +14 +15 34 3-246 
GPM-1052 5-1000 20 20 7.0 +8 0.3 +20 +15 60 3-250 
GPD-251 5-200 25 23 4.0 +1 1.0 +10 +5 30 3-238 
GPD-252 5-200 15 14 4.0 0 1.0 +12 +5 11 3-239 
GPD-401/-4611 5-400 13 12 4.0 -2 1.0 +9 +15 10 3-240 
GPD-411 5-400 12 11 3.0 6 1.0 +4 +15 7 3-245 
GPD-402/-4621 5-400 13 12 8.0 +8 1.0 +18 +15 24 3-241 
GPD-403/-4631 5-400 9 8 7.5 +16 1.0 +25 +24 65 3-242 
GPD-404/-4641 5-400 9 8 7.5 +17 1.0 +26 +15 70 3-243 
GPD-405 10-400 13 12 5.0 +24 1.0 +36 +15 90 3-244 
GPD-1001/-1061! 5-1000 12 11 6.0 0 1.0 +12 +15 15 3-247 
GPD-1002/-1062! 5-1000 12 11 7.0 +6 1.0 +16 +15 27 3-248 
GPD-1003/-10631 5-1000 10 9 7.0 +14 1.0 +25 +15 55 3-249 


NOTES: 1. The 60 Series is the same as the standard series except that three external capacitors are required to establish low frequency roll-off. 
2. Military temperature conditions: —55° to +85°C 


MAXIMUM RATINGS AND THERMAL CHARACTERISTICS TABLE 
- Maximum Ratings 3 





Thermal Characteristics' 


“R” Series 
Burn-in 


Operating 
Case Storage Above Case | MIL-HDBK-217E, 
Temperature re Dissipation | Temperature 
(°C) (mW) 





GPD-201 
GPD-202 
GPD-251 
GPD-252 
GPD-401/461 


GPD-402/-462 
GPD-403/-463 
GPD-404/-464 
GPD-405 


GPD-411 
GPM-552 


GPD-1001/-1061 
GPD-1002/-1062 


GPD-1003/-1063 


GPM-1052 


-55 to +125 
-55 to +125 
-55 to. +125 
-55 to +125 
-55 to +125 
-55 to +125 
-55 to +125 
55 to +115 
-55 to +100 
55 to +125 
~55 to +125 
-55 to +125 
-55 to +125 
-55 to +125 


—55 to +125 


-€2 to +150 
-€2 to +150 
—62 to +150 
-€2 to +150 
-62 to +150 
-€2 to +150 
-€62 to +150 
-62 to +150 
-€62 to +150 
62 to +150 
-62 to +150 
-62 to +150 
-62 to +150 
-€2 to +150 


-62 to +150 


75 


130/130 


NOTES 1. Values refer to 1st and 2nd stage transistors respectively. 


2. For further information, see High Reliability section. 
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125/175 


1,678,671 
1,621,478 
1,678,323 
2,000,740 
2,045,316 (401) 
2,388,527 (461) 
2,325,901 (402) 
2,640,329 (462) 
3,058,127 (403) 
3,602,215 (463) 
2,495,672 (404) 
2,512,908 (464) 
1,607,022 
1,608,303 


1,639,228 (1001) 
1,910,397 (1061) 
1,639,228 (1002) 
1,882,476 (1062) 
869,341 (1003) 
2,101,101 (1063) 





e Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 


| GPD-201 
QAVANTEK a Thin-Film Cascadable Amplifier Module 


5 to 200 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 





Noise Figure 
2° 3 8 
4 ae 
e° : 23 
2 2 2 @ = 
3° 8 
0 50 100 150 200 





Frequency, MHz Frequency, MHz Frequency, MHz 


Output VSWR 








KEY: +25°C 


io) se = _ Frequency, MHz Frequency, MHz. 





Third-Order Intercept Point Second-Order Intercept Point 


IP, ; dBm 














| Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.22 34.08 —21.48 .03 .00 1.38 45.05 
150.0 1.24 33.63 31.73 —.07 56 1.35 42.53 
200.0 1.30 33.06 —41.78 .03 55 1.35 45.17 
250.0 1.33 32.23 —51.68 52 1.35 44.14 
300.0 1.39 31.33 -60.39 46 1.37 45.09 
350.0 1.42 30.34 68.41 40 1.41 42.90 
400.0 1.46 29.22 —74.90 .33 1.46 45.16 
450.0 . 1.49 28.20 —80.20 .28 1.51 42.67 
500.0 1.51 27.05 —84.95 21 1.55 42.98 
550.0 1.54 25.98 87.93 18 1.59 43.16 
600.0 1.56 25.02 —91.38 15 1.61 42.20 
650.0 1.57 23.93 ~93.28 .08 1.64 41.70 
S-PARAMETERS | BIAS = 15.00 VOLTS 

FREQ Si Sa S42 S22 

MHz Ma An dB An . dB An Mag | Ang 
100.00 .089 —160.6 34.037 21.5 —42.671 20.2 172 —6 
150.00 105 —151.2 33.599 31.7 —45.997 38.9 153 8 
200.00 128 —152.6 33.063 —41.6 —45.886 28.4 .150 6.5 
250.00 144 —153.4 32.220 —51.6 —44.026 30.1 148 13.7 
300.00 162 —156.8 31.300 -60.1 —43.385 56.6 . 159 19.6 
350.00 173 —159.8 30.270 —68.4 —43.056 76.0 171 22.6 
400.00 187 —163.6 29.200 74.7 —41.723 80.0 186 22.8 
450.00 .199 —-167.2 28.195 -80.2 —43.575 79.7 .204 21.9 
500.00 .206 -170.2 27.005 84.7 —43.475 100.7 216 20.4 
550.00 214 -174.7 25.949 87.7 —42.361 109.1 227 17.7 
600.00 218 -177.3 24.986 91.3 —41.674 113.8 235 15.0 
650.00 224 —-179.3 23.911 -93.2 —41.737 124.4 242 11.7 


Avantek, inc. +» 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are In the back of thie Data Book. 
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GPD-202 a re ot eck a 
Thin-Film Cascadable Amplifier Module — 
5 to 200 MHz 








150 





Frequency, MHz 


Frequency, MHz Frequency, MHz 
Output VSWR 











KEY: +25°C 
55°C —— - — 


“0 50 100 =—.:« 180 200 
Frequency, MHz Frequency, MHz 
Third-Order Intercept Point 





23 
22 

E 
em ¢ 
a 20 os 
~ 49 = 

18 

0 50 100 150 200 0 50 100 150 200 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR (SOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.12 30.00 —16.42 10 .00 1.17 58.12 
150.0 1.17 29.68 —24.50 -.20 .43 1.22 46.81 
200.0 1.23 29.27 —31.95 10 42 1.25 46.32 
250.0 1.29 28.71 -39.74 : .40 1.30 47.00 
300.0 1.34 28.08 —46.54 38 1.35 48.35 
350.0 1.40 27.43 —53.39 (85 - 4.39 45.49 
400.0 1.45 26.61 —59.25 .30 1.43 48.21 
450.0 1.50 25.89 —64.05 .26 1.47 46.06 
500.0 1.53 25.03 —68.45 21 1.49 46.03 
550.0 1.57 24.18 —71.53 .19 1.51 44.99 
600.0 1.61 23.41 —75.32 18 1.53 45.06 
650.0 1.63 22.52 -77.92 11 1.54 44,21 
700.0 1.65 21.77 —79.36 .07 1.55 43.24 
-750.0 1.68 21.03 —80.55 eis .07 1.55 43.10 
eens 


S-PARAMETERS BIAS = 15.00 VOLTS 
—_—_ Ss CO IAS = 15.00 VOLTS 
F Si Sa S12 S22 














REQ 

MHz Mag Ang dB _ Ang dB Ang Mag Ang 
100.00 .053 —93.5 29.974 —16.5 —47.603 33.3 .087 22.5 
150.00 .078 -97.9 29.675 —24.5 —45.367 7.6 101 32.5 
200.00 103 —105.1 29.286 -31.8 —46.409 14.1 118 36.0 
250.00 127 114.3 28.726 -39.8 —47.945 63.9 .130 38.2 
300.00 .150 —120.9 28.084 —~46.4 —45.731 52.9 .150 38.0 
350.00 .168 —126.8 27.376 —53.5 —45.001 66.9 -163 37.4 
400.00 .186 —133.4 26.609 —59.1 —44,254 77.6 175 35.8 
450.00 .201 —139.3 25.889 64.1 45.714 91.1 .188 33.7 
500.00 214 —144.3 25.004 68.2 —46.501 95.0 197 31.3 
550.00 .224 —149.3 24.177 —71.4 —44.719 109.6 .205 27.9 
600.00 .234 —153.8 23.397 —75.3 —43.458 112.8 211 25.3 
650.00 244 -157.0 22.526 -77.9 —43.576 129.7 213 21.7 
700.00 .252 —161.3 21.772 —79.2 —44,.257 145.0 216 18.8 


750.00 .260 —165.0 21.026 -80.4 —42.019 148.5 217 14.8 


- Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95085 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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| GPD-251 
QAVANTEK | Thin-Film Cascadable e Amplifier Module 


5 to 200 MHz 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 









6 
3 5 é 4 g 
2 
P : : 3 § - 
2 
0 50 100 180 200 . 0 50 100 150 200 
Frequency, MHz Frequency, MHz 
Output VSWR 




















1.0 
KEY: +25°C . oe a | 
235°C=——— — Frequency, MHz 
-§5°C—— - —— Second-Order Intercept Point 
£ 
ao 
ba - J 
x 
0 50 100 =: 150 200 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICALREADINGS IS eee’ 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.30 26.85 —18.13 1 .00 1.12 49.96 
- 150.0 1.34 26.52 ~—27.54 -.23 .50 1.12 49.00 
200.0 1.43 26.01 -36.25 11 47 1.14 44.42 
250.0 1.50 25.41 —44.49 ; 44 1.15 47.30 
300.0 1.57 24.63 —51.92 .40 1.16 48.12 
350.0 1.63 23.87 —58.94 38 - 4.18 44.41 
400.0 1.68 22.97 —65.67 32 1.19 47.34 
450.0 1.73 22.04 -70.41 .26 1.19 48.00 
500.0 1.76 21.18 —74.90 23 1.19 - 49.28 
550.0 1.79 20.19 -78.51 19 1.19 45.90 
600.0 1.82 19.32 81.65 15 1.18 46.52 
650.0 1.83 18.46 83.95 11 1.17 45.45 
700.0 1.85 17.61 -85.55 .07 1.17 46.48 
750.0 1.87 16.81 -86.49 .04 1.16 45.87 
rr —————— 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Sa Sa . S12 S2 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 139 -162.5 27.137 -18.5 —44.479 38.4 .050 175.0 
150.00 .159 —154.9 26.804 —28.2 -—47.583 20.7 .058 170.5 
200.00 185 —156.6 26.299 36.7 48.131 16.6 .066 161.4 
250.00 .206 —159.2 25.656 45.2 —47.285 55.0 .073 152.3 
300.00 .227 -162.4 24.852 52.4 —44.079 39.6 .079 142.0 
350.00 .249 —166.4 24.046 —59.7 —46.115 68.9 .085 133.8 
400.00 .264 —170.0 23.168 -66.3 —44,291 66.4 .089 125.7 
450.00 271 -173.8 22.228 -71.2 —47.319 68.9 .086 117.8 
500.00 .278 —178.1 21,818 -75.4 _ =7.221 82.0 .089 110.9 
550.00 .288 177.5 20.337 -79.1 —47.594 - 104.2 .087 104.6 
600.00 .297 175.1 19.458 82.2 —44.684 101.1 .086 98.6 
650.00 .298 173.5 18.598 84.7 —45.687 129.1 .082 92.7 
700.00 .290 170.1 17.711 -85.9 —45.548 123.8 .078 86.8 
750.00 .296 165.8 16.899 -86.8 —44.792 138.8 075 81.3 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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GPD-252 ae ae 
QAVANTEK | Thin-Film Cascadable Amplifier Module 


5 to 200 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 
Gain Noise Figure 























0 50 100 =‘ 180 200 ; 0 80 100 150 200 
Frequency, MHz Frequency, MHz Frequency, MHz 
Output VSWR 
2.0 
ec “o 50. 100 150 200 “0 50 100 150 200 
ees _ Frequency, MHz Frequency, MHz 
z Third-Order Intercept Point 
e E 
Su 
iN 
£43 o 
12 . 
oO. 50 100 8=—s«180———ié«000 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) == 
NUMERICAL READINGS | | BIAS = 5.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR | ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.17 17.72 170.96 . 210 00 1.48 . 45.93 
150.0 1.27 17.11 167.48 —.43 16 1.44 37.18 
200.0 1.24 16.47 165.32 21 .08 1.59 38.02 
250.0 1.24 15.74 164.43. 10.00 1.65 34.80 
300.0 1.23 15.14 165.41 19.95 1.73 34.26 
350.0 1.24 14.43 166.16 19.90 1.80 29.16 
400.0 1.27 13.78 169.08 19.88 1.84 27.98 
450.0 1.30 13.23 170.54 : 19.88 1.88 27.23 
500.0 1.33 12.53 173.43 : 19.83 1.92 26.82 
550.0 1.35 12.11 176.61 . 19.85, 1.94 26.84 
600.0 1.38 11.62 178.84 19.82 1.98 26.63 
650.0 1.43 11.06 —176.94 19.81 2.02 26.40 
700.0 1.47 10.73 —174.33 19.85 2.06 (26.18 
750.0 1.61 10.33 —171.41 19.83 2.09 26.13 
S-PARAMETERS BIAS = 5.00 VOLTS 
FREQ Sn Sa Si2 Sn .—. 
MHz Mag Ang dB Ang eat dB Ang . Mag _Ang 
100.00 .095 174.6 17.662 170.2 —26.104 21,1 -163 28.8 
150.0 .095 177.6 17.021 167.3 ~25.690 29.1 .204 26.8 
200.0 .093 -178.2 16.449 165.7 —25.590 36.2 .228 22.4 
250.0 .097 —174.3 15.644 164.8 —25.752 44.2 .250 19.1 
300.0 107 —175.0 15.066 165.5 . 725.551 51.8 .269 14.8 
350.0 121 -171.0 14.409 166.3 —25.690 60.5 .288 11.5 
400.0 -130 —171.4 13.793 169.3 —25.566 69.6 .297 7.8 
450.0 136 —171.8 13.213 170.4 —25.902 79.1. .307 41 
500.0 146 -174.8 12.501 173.2 —25.790 86.4 315 8 
550.0 -163 —179.2 12.106 176.3 - =25.933 96.0 322 —2.6 
600.0 -180 —178.7 11.591 178.7 —25.795 106.1. .328 -6.5 
650.0 .188 —178.3 11.007 -177.2 —25.731 115.1 338 —10.0 
700.0 191 178.8 10.668 174.9 —25.587 125.0 .347 -12:7 
750.0 .202 175.5 10.246 -171.8 —25.558 134.1 352 —16.1 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95085 . Contact: your local representative, dietributor or fietd-eales office for further Information. Listinge are in the back of this Data Book. 
3-239 


QAVANTEK 


5 to 400 


GPD-401/461 ge See ee: ee 
Thin-Film Cascadable Amplifier Module 


MHz 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 






NUMERICAL READINGS 
FREQ VSWR GAIN PHASE PHASE : 
MHz . IN dB DEG DEV 
100.0 1.52 15.67 173.87 — 
150.0 1.53 15.59 170.27 —.06 
200.0 1.56 15.63 167.02 51 
250.0 1.61 15.64 162.47 —.20 
300.0 1.68 15.71 159.15 .30 
350.0 1.79 15.81 154.98 —.04 
400.0 1.93 15.68 150.97 —.22 
450.0 2.13 15.70 147.51 
500.0 2.39 15.56 141.80 
550.0 2.70 15.33 137.78 : ; 
600.0 3.08 15.26 132.21 . : F 
650.0 3.52 14.74 126.06 : : 
700.0 3.99 14.25 121.67 : : ; 
750.0 4.48 13.80 117.03 ; . ; 

| | 

S-PARAMETERS | 
FREQ S11 Sai 
MHz Mag ‘An dB Ang 
100.00 .202 -170.8 15.633 173.7 
150.00 .210 —166.4 15.577 170.1 
200.00 218 —163.9 15.614 167.1 
250.00 .229 —159.3 15.620 162.4 
300.00 .252 —156.3 15.674 169.2 
350.00 283 —-153.6 15.743 ' 154.9 
400.00 319 -152.7 15.647 151.1 
450.00 361 —153.5 15.694 147.4 
500.00 408 —155.5 15.502 142.0 
550.00 456 —-159.0 15.279 137.8 
600.00 .510 —163.6 15.203 132.2 
650.00 558 —168.7 14.701 126.1 
700.00 594 -174.6 14.199 121.8 
750.00 .633 179.5 13.755 117.2 


Noise Figure 








Frequency, MHz Frequency, MHz 
a Input VSWR 
2.0 
1.75 
cc 
B 15 
1.28 
KEY: +25°C 1.9) ane mea abe me 
+85°C— — — — 
55°C — - — Frequency, MHz | 


“ Third-Order Intercept Point 





Frequency, MHz 











g : Power Output 
3 
~* 100. 200 300 400 
Frequency, MHz 
Output VSWR 





100 200 300 
' Frequency, MHz 


Second-Order Intercept Point 
7 


IP, ,dBm 





or Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 





BIAS = 15.00 VOLTS 

GPDEL VSWR ISOL 
ns OUT dB 

.00 1.29 21.66 

19 1.33 21.44 

22 1.38 21.20 

22 1.44 21.21 

21 1.53 20.98 

23 1.63 20.79 

217 1.76 20.73 

25 1.92 20.67 

27 2.12 20.47 

27 2.33 20.28 

33 2.60 20.44 

29 2.91 20.34 

25 3.26 20.34 

28 3.59 20.42 

BIAS = 15.00 VOLTS 
Si2 & Sx 

dB Ang Mag ‘Ang 
—21.532 14.5 128 20.6 
—21.411 16.8 139 33.2 
—21.411 22.1 161 41.4 
—21.236 28.0 182 47.3 
—20.928 32.5 .210 49.9 
—20.848 38.3 .239 §2.8 
—20.562 42.9 .273 55.1 
—20.685 46.0 310 §5.2 
—20.475 50.7 .355 54.6 
—20.305 54.1 .398 52.9 
—20.351 §7.7 441 50.3 
—20.361 62.4 .487 46.7 
-20.367 65.4 .528 42.7 
—20.424 68.8 565 37.8 


ar aaeEnrareseaEyar ar? EPUUUDESET "EW ETSI *USUEP VOTE HF” ERIE EP TERI? ELE VE? EE a ET ET 
Avantek, inc. ~ . 481 Cottonwood Drive, Milpitas, CA95085 . Contact your local representative; dletributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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GPD-402/462 a ys 
QAVANTEK | Thin-Film Cascadable Amplifier Module 


5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 
Gain | Noise Figure 




















0 100 200 300 400 
Frequency, MHz Frequency, MHz 
Output VSWR 
2.0 
2 
KEY: +25°C ————— “0 100 200 300 400 
— 485°C—— — — 
-55°C —— - —— 
E 
S é 
& os 
0 100 200 300 400 00 
Frequency, MHz _ Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 
NUMERICAL READINGS BIAS = 15.00 VOLTS 
ee 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV : ns OUT dB 
100.0 1.63 14.33 174.29 02 | .00 1.45 23.70 
150.0 1.60 14.23 170.90 .05 18 1.46 23.27 
200.0 1.56 14.24 167.76 33 .20 1.45 22.92 
250.0 1.53 14.17 163.59 -.40 .20 1.45 22.76 
300.0 1.53 14.23 160.48 -.11 19 1.45 22.49 
350.0 1.55 14.22 156.84 —.32 18 . 1.47 22.00 
400.0 1.58 14.09 154.18 43 le: 1.51 21.79 
450.0 1.68 14.11 150.88 21 1.54 21.28 
500.0 1.83 13.97 146.56 21 1.61 21.01 
550.0 2.06 13.81 143.23 .22 1.70 20.54 
~ 600.0 2.33 13.76 138.65 .26 - 1.82 20.37 
650.0 2.67 13.38 133.97 24 1.97 20.05 
700.0 3.08 13.05 130.10 22 2.15 19.79 
750.0 3.60 12.74 126.17 24 2.35 19.62 
800.0 4.17 12.36 121.50 22 2.58 | 19.88 
enncennenenee enna SS sss ssl ss enshsssvsensesennae 
S-PARAMETERS BIAS = 15.00 VOLTS 
Tie haga a ee a enetewns 
FREQ Si Sa | S12 S22 
MHz Ma An dB An dB An __ Ma An 
100.00 235 -179.6 14.333 174.0 —23.399 15.6 183 3.2 
150.00 .230 —178.7 14.267 170.8 —23.288 23.6 181 8.7 
200.00 221 —177.6 14,297 167.9 —23.158 28.4 183 11.3 
250.00 .209 —173.3 14.225 163.6 —22.753 36.3 181 14.4 
300.00 .207 —168.0 14.267 160.7 —22.286 42.9 .185 18.2 
350.00 212 —160.8 14.253 156.9 —22.099 49.7 .187 24.2 
400.00 .228 —154.2 14.179 154.0 —21.392 55.4 -196 29.4 
450.00 .258 —148.9 14.178 150.5 —21.186 58.8 .209 34.4 
500.00 .298 —146.4 13.985 146.4 —20.985 64.6 231 38.2 
550.00 346 —145.8 13.839 142.9 —20.484 67.1 .259 41.0 
600.00 .400 —147.2 13.746 138.4 —20.250 71.3 .292 41.7 
650.00 457 —150.1 13.382 133.7 . —20.036 75.1 329 41.1 
700.00 512 —154.7 13.047 130.0 —19.837 77.9 .366 39.4 
750.00 .569 —159.7 12.735 126.1 —19.672 79.9 .406 36.7 


800.00 617 —164.5 12.341 121.4 —19.820 81.9 .441 32.8 
Avantek, Inc. + 481 Cottonwood Drive, Millpitae,CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of this Data Book. 
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GPD-403/463 _ ; | 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +24 VDC unless cherwind noted) © 
Noise Figure Power Output 





Noise Figure, dB 
a oa nN o © 





















Frequency, MHz Frequency, MHz 
Output VSWR 
# 
KEY: +25°C: 
+85°C — — — — 
-55°C —— - —— 
& & 
oO 3 
£ £ 
0 100 = 200s 300 400 
Frequency, MHz Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS | =. | BIAS = 24.00 VOLTS 
FREQ VSWR GAIN - PHASE PHASE GPDEL VSWR — ISOL 
MHz _IN dB DEG: DEV ns OUT dB 
100.0 ~ 1,07" 10.50 176.22 39 .00 1.65 20.66 
150.0 1.10 10.37 174.17 56 15 1.63 20.24 
200.0 1.12 10.33 170.97 -.40 16 1.62 20.03 
250.0 1.16 10.14 168.32 -.83 13 1.60 19.76 
300.0 1.19 10.14 166.45 -47 10 1.57 19.52 
350.0 1.24 10.04 164.55 -.13 .09 1.55 19.09 
400.0 1.28 9.95 163.35 88 08 1.51 18.72 
450.0 1.33 9.79 161.56 .08 1.48 18.40 
500.0 1.38 9.59 160.50 .07 1.45 18.10 
550.0 1.45 9.46 158.96 10 1.41 17.64 
600.0 1.52 9.24 156.90 .08 1.39 17.26 
650.0 1.61 9.05 155.95 .07 1.35 16.95 
700.0 1.70 8.89 154.22 10 1.32 16.50 
750.0 1.81 8.64 152.36 10 1.29 16.19 
800.0 1.95 8.31 150.69 .08 1.28 16.00 
S-PARAMETERS BIAS = 24.00 VOLTS 
FREQ Si | Sa | S12 7 | Sz | 
MHz Ma An dB An dB Ang | Ma Ang 
100.00 .033 -121.8 | 10.482 176.1 -20.574 17.0 .248 -11.4 
150.00 .049 -116.6 10.369 174.0 -20.272 24.0 .242 -16.0 
200.00 .059 -115.5 10.352 171.1 -20.208 30.4 .236 -20.6 
250.00 .075 -115.0 10.160 168.3 -19.797 38.1 231 -26.7 
300.00 089 117.5 10.149 166.6 —19.324 44.8 .226 31.3 
350.00 105 -119.1 10.018 164.4 -19.131 51.8 .215 -37.4 
400.00 126 121.5 9.947 163.4 —18.672 58.1 .204 43.6 
450.00 144 —123.9 9.812 161.4 —18.416 63.5 -193 —50.0 
500.00 162 -126.4 9.572 160.6 -18.125 69.5 .183 -56.3 
550.00 182 —130.4 9.470 158.9 -17.575 74.6 173 63.3 
600.00 .209 —133.6 9.238 156.9 -17.317 78.9 162 70.1 
650.00 .237 -136.8 9.045 155.9 -16,931 84.5 .150 -76.9 
700.00 262 —141.5 8.896 154.2 —16.538 88.7 140 82.6 
750.00 291 -146.6 8.638 152.4 -16.183 93.1 127 89.8 
800.00 323 —151.3 8.281 150.7 —16.035 96.6 120 -96.3 


Avantek, inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local repreeentative, distributor or field eales ‘office for further Information. Listings are In the back of this Data Book. 
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mplifier Module - 


GPD-404/464 oe 
QAVANT EK : _ Thin-Film Cascadable A 


5 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 












Frequency, MHz Frequency, MHz Frequency, MHz 
Input VSWR Output VSWR 
2.0 2.0 
1.75 
= 
B 1.5 
1.25 
KEY: ee 10. 100 200 +~«300 400 % 100 . 200 300 400 
“55°C eee Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 





IP;, dBm 
& 8 8 8 8 











0 100 200 300 400 0. 100 200 300 400 
Frequency, MHz Frequency, MHz 

AUTOMATIC NETWORK ANALYZER MEASUREMENTS (typical production unit @ +25°C ambient) 

NUMERICAL READINGS BIAS = 15.00 VOLTS 
FREQ VSWR  .-——-_sCOGAIN _ PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.32 10.54 178.94 .07 .00 | 1.11 22.94 
150.0 1.33 10.48 177.20 ~.07 .07 1.10 22.53 
200.0 1.36 - 10.48 176.26 55 .10 1.09 22.11 
250.0 1.40 10.44 173.60 -.53 11 1.10 22.07 
300.0 1.44 10.49 172.17 -—.39 .07 1.08 21.80 
350.0 1.50 10.56 171.03 .04 .07 1.09 21.43 
400.0 1.57 10.59 169.72 31 .07 1.10 21.09 
450.0 1.66 10.55 168.68 .06 1.12 20.76 
500.0 1.75 10.56 167.56 .08 1.14 20.52 
550.0 1.90 10.46 165.67 .10 1.18 20.09 
600.0 2.05 10.38 163.83 11 1.22 19.87 
650.0 2.23 10.32 161.76 13 1.25 19.52 
700.0 2.44 10.17 159.27 13 1.28 19.16 
750.0 : 2.72 9.94 156.96 13 1.31 18.89 

eS ess essere 

S-PARAMETERS BIAS = 15.00 VOLTS 

—_ EEE eee 
FREQ Su. Sa Si2 Sz 
MHz Ma An dB An dB An Ma An 
100.00 134 —164.2 10.510 178.5 —22.866 13.7 .053 ~22.2 
150.00 142 ~158.3 10.495 176.9 —22.529 21.5 .051 -32.2 
200.00 153 ~155.0 10.485 176.3 —22.392 28.5 044 42.6 
250.00 163 —150.7 10.466 173.4 —21.934 35.5 .043 -60.8 
300.00 .181 -147.2 10.488 172.1 —~21.655 41.8 .043 -76.1 
350.00 .199 —144.4 10.519 170.9 —21.382 47.4 042 —100.2 
400.00 222 —-142.7 10.578 169.8 —20.861 54.1 .046 —123.8 
450.00 247 —142.3 10.548 168.6 —20.826 58.2 .056 —141.5 
500.00 .277 -142.3 10.518 167.6 —20.497 64.2 .065 —156.4 
550.00 .308 ~143.0 10.458 165.6 —19.989 68.7 -081 ~170.0 
600.00 .343 —144.5 10.363 163.8 —19.753 73.0 .096 179.2 
650.00 381 —146.5 10.318 161.7 —19.460 78.4 110 170.6 
700.00 .421 —149.8 10.161 159.3 —19.193 81.3 124 161.3 
750.00 .465 —153.5 9.929 157.0 —18.834 84.9 133 154.1 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are In the back of this Data Book. 
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ey GPD-405 a 
QAVANTEK ian ann Thin-Film Cascadable Amplifier Module 


10 to 400 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE @ +15 VDC unless otherwise noted) 3 


Noise Figure 










Power Output 
@ 1 dB Gain 


Compression, dBm 
BBRPRBAN 


Noise Figure, dB 





£ 
a 
in -] 
© 
1.0 15 
0 100 200. 300 400 0 100 200 300 400 
Frequency, MHz Frequency, MHz Frequency, MHz 





KEY: +25°C 
85°C— 
-§5°C—— - -—— 


AUTOMATIC NETWORK ANAL OEE Oe Te. OOD 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) _ 











S-PARAMETERS ’ BIAS = 15.00 VOLTS 
FREQ Sa Sa Si2 : — Sar 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 177 177.7 13.5 146.1 -19.5 -18.7 .069 51.5 
120.00 179 174.0 13.5 — 138.2 " =19.4 —23.9 .064 —54.0 
140.00 182 170.8 13.5 130.5 —19.4 —29.2 .059 —56.6 
~ 160.00 185 167.7 13.4 123.1 —19.5 34.1 054 —59.6 
180.00 190 164.5 13.4 115.7 -19.5 -38.3 048 -62.8 
200.00 194 161.4 13.4 108.3 -19.4 -42.5 042 -66.8 
220.00 198 158.5 13.5 100.8 —19.4 -47.2 036 -—70.1 
240.00 203 155.5 13.4 93.2 -19.3 —-51.8 030 72.3 
260.00 208 162.5 13.4 85.5 -19.3 —56.7 024 -73.0 
280.00 213 149.5 13.4 779 -19.2 -61.8 017 -69.2 
300.00 218 146.8 13.4 70.4 -19.3 -67.1 010 43.5 
320.00 225 143.6 13.4 62.7 -19.4 71.7 011 +7.2 
340.00 232 140.5 13.3 55.0 -19.4 —75.5 019 +32.5 
360.00 240 137.2 13.3 47.2 -19.4 -80.1 030 +37.5 
380.00 249 133.8 13.2 39.6 -19.3 84.9 042 +35.6 
400.00 258 130.6 13.2 31.7 -19.3 -90.0 055 +31.3 
500.00 317 111.4 12.6 -9.0 -19.9 —113.6 145 -4.6 
600.00 394 87.7 11.5 -50.2 —20.6 —135.9 246 —49.2 
700.00 476 63.3 9.8 -87.2 —21.1 —134.0 343 92.4 


ase of thie Data Book. 


Avantek, inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are in the back of thie Data Book. 
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| GPD-411 . 
QAVANTEK - Thin-Film Cascadable Amplifier Module 


5 to 400 MHz 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) | 


Noise Figure 


Frequency, MHz - - Frequency, MHz 
Input VSWR Output VSWR 


Frequency, MHz ; 

















KEY: +25°C 
&85°C———— ; 
-55°C —— - —— Frequency, MHz 
Second-Order Intercept Point 
12 
= 
ao 
a -) 
os 
Frequency, MHz. oe 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS ct ypical production unit @ +25°C © ambient) 
NUMERICAL READINGS li BIAS = 15.00 VOLTS 
FREQ - VSWR GAIN PHASE PHASE GPDEL | VSWR ISOL 
MHz IN | dB DEG DEV ns OUT dB 
100.0 | 1.16 = 14.43 nee 175.96 45 .00 1.07 : 18.89 
_ _ 150.0 1.13 14.41 :@ 173.40 16 16 1.10 19.16 
~ 200.0 1.10 14.29 170.52 —.44 14 ; 1.15 - 19.03 
250.0 110 °°: 14.28 168.36 —.33 13 - 1.20 18.85 
- 300.0 1.12 14.28 165.99 —.43 11 1.28 18.88 
350.0 1.19 14.20 164.26 11 10 1.37 18.59 
400.0 1.382 14.25 . 162.37 48 : 16 - 1.48 18.42 
450.0 1.52 14.18 158.38 .20 1.64 18.18 
500.0 1.81 14.18 155.28 25 1.87 18.08 
550.0 2.30 14.30 149.36 36 2.19 17.81 
600.0 * 3.29 14.01 142.52 42 2.64 18.00 
650.0 5.62 13.78 - 134.30 57 3.31 18.38 
700.0 11.68 12.74 122.18 .64 4.43 19.33 
750.0 33.90 10.82 111.34 43 5.77 21.27 
shes easesesossnsnsnseassesnsrenusnsnsnass 
S-PARAMETERS ves | BIAS = 15.00 VOLTS 
FREQ 7 Si Sa S12 Sz 
MHz ‘" Mag Ang dB Ang dB Ang Mag - Ang 
ee gH nn 
100.00 115 161.8 ~ 14,519 175.6 —19.416 9.5 077° 3.7 
150.00 103 148.8 14.369 173.3 —19.099 13.9 087 —~4.6 
200.00 080 138.6 14.309 170.8 —19.092 16.5 104 —14.0 
250.00 058 119.0 14.233 168.2 —18.857 20.5 129 —20.5 
300.00 039 77.3 14.239 166.1 —18.869 24.2 150 -30.7 
350.00 055 10.4 14.208 - 163.9 —18.565 26.4 180 -40.9 
400.00 104 -18.9 14.240 161.7 —18.388 28.8 214 —51.0 
450.00 175 -35.7 14.104 157.7 —18.086 29.4 252 62.4 
500.00 266 —49.1 14.058 154.7 —17.961 28.8 304 —72.5 
550.00 387 -61.9 14.128 148.9 —17.553 26.1 368 ~83.2 
600.00 528 —75.7 13.762 142.3 —17.693 19.0 442 04.6 
650.00 696 —91.4 13.447 135.0 —18.240 12.3 523 —106.1 
700.00 855 —108.8 12.485 124.3 —19.094 1.4 610 —-119.7 
750.00 979 —127.6 10.764 114.0 —21.247 —12.1 681 ~133.0 





+ Contact your-local representative, distributor or field eales office for further Information. Lietinge are in the back of thie Data Book. 
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| GPM-552 73 Te 
QAVANTEK : 3 High-Gain Amplifier Module “ 


5 to 500 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 








co 
Ss 
5 
it 
8 
3 
Frequency, MHz | Frequency, MHz Frequency, MHz 
Output VSWR 
KEY: +25°C 
85°C 
-§5°C—--—— 
~@ 200 400 600 800 1000 
Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point Second-Harmonic Intercept Point 
45 


IP, dBm 
IP), dBm 
HP, , dBm 





Frequency, MHz Frequency, MHz - Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 








ee een LL ee en An es 
NUMERICALREADINGS IAS = Sco 
FREQ VSWR GAIN PHASE GPDEL VSWR ISOL 
MHz IN dB DEV ns OUT dB 
100.0 4.06 37.36 —2.73 .00 1.13 46.24 
450.0 1.06 37.39 —81 52 1.18 46.82 
200.0 1.01 37.48 99 56 1.18 42.08 
250.0 1.04 37.54 1.50 59 1.19 49.53 
350.0 1.09 37.55 1.75 67 1.26 42.90 
400.0 1.08 37.53 A6 .69 1.31 46.05 
450.0 1.12 37.58 —.54 71° 1.33 44.11 
500.0 | 1.14 - 37.58 -2.72 73 1.36 43.15 
LINEARIZATION RANGE: 100.0 to 500.0 MHz 7 
S-PARAMETERS BIAS = 15.00 VOLTS 
31.80 mA 
MHz Ma An dB An dB An Ma Ang 
100.00 .023 -45.3 38.196 13.4 43.252 9.0 .092 -17.3 
150.00 041 -20.9 —s- 38.216 21.2 44,382 34.7 .075 23.9 
200.00 022 28.8 38.317 -28.5 —46.343 22.8 .076 -22.7 
250.00 041 -17.8 38.378 -36.1 —47.346 35.2 .080 21.0 
300.00 .023 16.3 38.387 44.4 45.052 36.7 7 .086 21.8 
350.00 .045 7.1 38.338 53.1 45.824 42.7 103 28.9 
400.00 .048 -3.8 38.267 62.4 43.623 56.2 120 -33.1 
450.00 .061 19.3 38.156 -72.0 —44.366 45.5 135 —41.0 
500.00 .075 23.3 38.074 -81.7 43.714 51.5 145 46.5 
550.00 .080 17.2 37.911 -91.7 43.756 48.8 : 156 52.7 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95085 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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GPD-1001/1061 2 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 1000 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 





Noise Figure 

£ 

Sec 3 

aos 

o 3 

E- 

ee e 

Frequency, MHz Frequency, MHz _ Frequency, MHz 
Input VSWR Output VSWR 














2.0 
1.75 
= 
15 
2 
1.25 
: ‘ 1.0 — 
KEY: +25°C F ao aes 40B Ob none 
+85°C———— 
65°C coe a Frequency, MHz Frequency, MHz 
. | Third-Order Intercept Point Second-Order Intercept Point 
: Frequency, MHz . Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) in 
NUMERICAL READINGS a _. BIAS = 15.00 VOLTS 
FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns _ OUT dB 
100.0 1.29 12.80 175.00 —1,27 .00 1.55 21.19 
200.0 1.25 12.70 171.12 -.70 15 — 1.57 20.80 
300.0 1.20 12.70 165.90 -.76 13 1.59 20.73 
400.0 1.15 12.68 161.70 19 10 1.59 20.57 
500.0 1.11 12.69 157.36 .98 11 1.60 20.31 
600.0 1.13 12.82 152.75 1.51 14 1.58 20.06 
700.0 1.18 12.91 148.43 2.34 14 1.57 19.83 
800.0 1.26 13.20 142.15 1.21 17 1.54 19.55 
900.0 1.33 13.44 135.24 -.56 25 1.48 19.29 
1000.0 1.40 13.89 125.84 —4.81 33 1.48 18.85 
1100.0 1.66 14.25 110.43 .49 1.60 18.52 
1200.0 2.65 14.09 88.12 66 1.95 19.60 
1300.0 5.16 11.75 67.01 53 2.26 21.99 
ARATE 
S-PARAMETERS BIAS = 15.00 VOLTS 
a_i ls senses sariseesueses 
FREQ Su Sa S12 Sz 
MHz Ma An dB An dB . An Ma An 
100.00 126 176.0 12.781 175.4 20.769 6.5 .216 8 
200.00 .109 170.2 12.735 171.2 —20.961 11.4 .222 8.4 
300.00 .090 167.9 12.693 165.9 —20.665 18.5 .228 3.6 
400.00 .070 176.0 12.683 161.8 —20.550 24.4 .229 3.1 
500.00 .051 -165.9 12.662 157.5 -20.195 28.3 .232 6 
600.00 .059 —137.8 12.787 152.8 —20.108 32.5 .228 -2.0 
700.00 .084 —125.1 12.899 148.5 19.851 36.3 1224 4.7 
800.00 115 —134.4 13.175 142.2 —19.505 38.1 .213 -8.0 
900.00 145 —153.4 13.447 135.5 —19.210 38.4 .198 6.6 
1000.00 -170 169.8 13.865 126.0 —18.813 37.5 .195 —  =2 
1100.00 .247 112.2 14,251 110.7 —18.550 32.7 .234 ‘7A 
1200.00 .450 52.0 14.090 88.5 —19.649 25.2 .322 —4 
1300.00 .675 2.7 11.730 67.1 —21.993 21.1 .390 —19.1 
1400.00 .789 -33.2 7.9783 §3.1 —23.851 29.5 .364 -—40.5 
1500.00 831 —54.8 . 4.163 50.8 —24.626 37.0 .302 53.1 


Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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GPD-1002/1062 is. he 
QAVANTEK Thin-Film Cascadable Amplifier Module 


5 to 1000 MHz 


TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 






a 


Es 


Frequency, MHz 
Input VSWR 


Frequency, MHz 











KEY: +25°C 
6>C=——— = 
-§5°C —— - — Frequency, MHz Frequency, MHz 
Third-Order Intercept Point Second-Order Intercept Point 
£ 
a 
re 
& 
0 200 400 600 800 1000 0 200 400 600 800 1000 
.Frequency, MHz Frequency, MHz 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
NUMERICAL READINGS | . BIAS = 15.00 VOLTS 














FREQ VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns — OUT dB 
100.0 1.29 14.23 174.38 -.16 .00 1.26 24.09 
200.0 1.26 14.06 167.94 -.52 19 1.27 23.33 
300.0 1.21 13.97 161.47 —.93 16 1.29 23.49 
400.0 1.17 13.83 156.06 -.27 14 1.30 23.05 
500.0 1.18 13.67 150,80 53 14 1.31 22.61 
600.0 1.23 13.57 145.27 1.08 16 1.30 22.14 
700.0 1.30 13.44 139.93 1.82 17 1.29 21.64 
800.0 1.39 13.43 133.32 1.29 18 1.26 21.23 
900.0 1.44 13.41 125.77 -.18 26 1.20 20.79 
1000.0 1.49 13.53 115.90 —3.99 33 1.18 19.94 
1100.0 1.76 13.51 100.99 48 1.25 19.43 
1200.0 2.74 12.87 80.86 .59 1.43 19.96 
S-PARAMETERS | BIAS = 15.00 VOLTS 
FREQ Sa Sa Si2 Sz 
MHz Mag Ang dB Ang dB Ang Mag Ang 
100.00 130 177.2 14.212 174.2 —23.883 10.1 114 1.0 
200.00 115 174.5 14.090 168.1 —23.830 14.4 118 9.1 
300.00 .094 177.6 13.974 161.6 —23.220 23.4 127 9.4 
400.00 .081 —168.4 13.831 156.2 —22.778 31.2 130 9.0 
500.00 .081 —150.6 13.638 150.9 —22.618 36.0 134 6.5 
600.00 102 —139.1 13.535 145.2 —22.092 418 132 3.1 
700.00 131 —138.6 13.423 139.9 —21.605 45.5 127 —1.0 
800.00 162 —150.9 13.412 - 133.3 —21.127 48.1 115 - 6.2 
900.00 178 -171.3 13.416 126.0 —20.662 48.3 .097 —5.4 
1000.00 .197 151.2 13.496 116.0 —19.983 47.6 .084 10.0 
1100.00 .272 95.7 13.510 101.1 -19.447 42.2 112 29.1 
1200.00 462 40.7 12.865 81.0 —20.066 34.7 175 19.4 
1300.00 .668 —4.2 10.191 60.9 —21.823 26.8 .225 4.7 
1400.00 793 —37.1 6.343 51.1 —24.091 28.3 213 —28.4 


1500.00 837 —58.2 2.570 50.1 —25.353 36.2 174 —48.3 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
3-248 


Q AN cae GPD-1003/1063 : 
AM. TEK -*.: Thin-Film Cascadable Amplifier Module 


5 to 1000 MHz 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted). 


Noise Figure Power Output 





Frequency, MHz Frequency, MHz Frequency, MHz 
Input VSWR Output VSWR 











~ KEY: a 0 200 400 600 800 1000 
65°C cies sie. as Frequency, MHz ; . Frequency, MHz 


Third-Order Intercept Point . s Second-Order Intercept Point 




















100.0 1.13 11.32 161.40 —.60 .00 ‘ 
200.0 1.17 11.18 141.34 —1.28 54 1, 
300.0 1.23 11.14 122.54 —.68 51. 1.39 21.89 
400.0 1.27 10.98 104.21 £36 51 1.34 21.62 
500.0 1.31 10.84 86.05 1.58 53. 1.29 21.29 
600.0 1.36 10.72 66.56 1.47 52 1.26 21.00 
700.0 1.41 10.74 47.59 1.88 _ 57 1.26 21.02 
800.0 1,53 10.67 26.70 38 56 .. 1.22 19.34 
~ 900.0 1.50 10.75 6.68 —.23 - 59 1.24 18.98 
1000.0 ~ 1.54 10.88 —16.41 —3.94 .00 1.28 18.61 
LINEARIZATION RANGE: 100.0 to 1000. 0 MHz . ; 
S-PARAMETERS - : 7 BIAS = 15.00 VOLTS 
FREQ S11 : Sa Si. Sz 
MHz Mag Ang dB Ang dB “Ang Mag Ang 
100.00 .053 —123.2 . 11.016 171.9 . 21.498 11.5 : 149 9.5 
200.00 .086 —119.4 11.120 167.0 22.503 - 68 125 —16.6 
300.00 .082 —127.5 11.249 160.5 —20.865 25.2 148 —22.0 
400.00 104 —130.2 10.924 154.6 —21.173 - 26.7. 139 38.5 
500.00 113 —132.5 10.857 148.1 —21.142 33.8 141 —49.3 
600.00 137 —146.1 ” 10.755 141.8 se 21.214 33.8 136 64.1 
700.00 144 —157.4 10.768 135.9 _  =20.690 39.1 147 ~77.9 
800.00 : .153 —169.4 10.778 127.8 -20.598 48.3 .156 -93.9 
900.00 -186 169.2 10.973 120.2 _ 19.731 408. 157 —109.0 
1000.00 .207 136.3 11.218 109.3  =18.887 36.1 .160 128.3 
1100.00 .293 88.5 11.458 95.4 _  ~20.163 40.2 165 -152.0 
1200.00 455 32.3 10.592 76.2 —19.339 81.5 - 6144 -175.6 
1300.00 7 .646 15.4 8.449 55.5 _ =19.985 24.1 182 169.3 
1400.00 763 -50.0 5.442 43.9 —21.462 20.9 : 133 154.4 
1500.00 820 —75.6 2.652 39.0 —22.083 25.1 133 138.6 
1800.00 , 862 — 04.2 174 ' 37.8 : ~22.710 30.6 145 117.1 
1700.00 892 -109.5 2.115 — 35.7 _  =24.469 (228 163 == 102.4 


Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95085 . Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of this Data Book. 
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| | | GPM-1052 
QAVANTEK 7 High Gain Amplifier Module 


5 to 1000 MHz 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


Noise Figure Power Output 





4 ; 
0 400 800 1200 1600 2000 





Frequency, MHz Frequency, MHz Frequency, MHz 
. Input VSWR Output VSWR 
KEY: +25°C 
+85°C—— 


55°C — - — 





0 400 800 1200 1600 2000 “0 400 800 1200 1600 2000 
Frequency, MHz 


Second-Harmonic Intercept Point 











é : é 
Pi oo e 
20 : . 35 
0 400 800 1200 1600 2000 0 400 800 1200 1600 2000 
Frequency, Frequency, MHz___ Frequency, MHz 
AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) | 
NUMERICAL READINGS . -. BIAS = 15.00 VOLTS 
| 
FREQ * VSWR GAIN PHASE PHASE GPDEL VSWR ISOL 
MHz IN dB DEG DEV ns OUT dB 
100.0 1.27 23.10 ; —1.06 .26 .00 1.29 37.74 
200.0 1.28 23.22 '— 53 .05 91 1.34 38.26 
300.0 1.26 23.26 .50 ~.08 88 1.38 40.19 
400.0 1.23 23.15 .65 —.04 91 1.45 37.94 
500.0 1.20 23.07 a7 —.05 .93 1.51 39.22 
' 600.0 1.17 23.06 .08 -12 91 1.57 38.89 
700.0 1.14 22.95 .18 -.10 91 1.62 37.90 
800.0 1.11 22.84 .02 —.08 .92 1.68 37.89 
900.0 1.10 22.66 —.85 .01 91. 1.75 38.38 
1000.0 1.08 22.29 —.49 .29 .92 1.80 38.80 
S-PARAMETERS . BIAS = 15.00 VOLTS 
FREQ . Sa Sa Si2 Sz 
‘MHz Ma An dB An dB An Mag _ An 
100.00 -120 174.2.. 23.188 —10.3 —36.001 5 .138 —21.9 
150.00 122 178.8 23.284 —16.1 —41.210 3.6 .137 ~30.0 
200.00 125 4794 23.211 21.3 —38.986 -1.5 .148 -—32.1 
250.00 .120 -179.4 23.233 -—26.5 -—37.965 (22.7 .150 —36.4 
-300.00 : 112 —179.5 23.231 -32.0 —41.795 9.6 -160 —~41.9 
350.00 .108 —179.7 23.161 -37.7 -38.308 16.8 -164 —46.9 
400.00 . 110 ~167.9 23.149 42.1 -—40.926 18.2 195 -55.3 
450.00 101 —176.9 23.117 —49.1 —38.585 11.8 -193 —58.0 
500.00 .093 —178.9 23.107 —§5.2 —39.673 17.6 .207 —59.7 
550.00 .086 —177.4 23.091 -61.5 -—38.490 13.9 219 —62.7 
600.00 .083 —178.9 23.104 ' -67.3 -37.638 41.4 .200 —66.0 
650.00 .075 —174.4 23.111 —73.7 -38.089 23.6 .207 —68.5 
700.00 .069 —175.7 23.088 -—79.6 -—38.919 16.3 .238 ~72.7 
750.00 .061 -174.3 23.024 -85.5 —38.214 18.2 .248 -78.4 
800.00 .054 —160.5 22.927 -91.9 —40.107 25.0 .262 -82.0 
850.00 .047 —162.8 22.841 -98.1 -38.402 21.8 .2/0 84.7 
900.00 .043 —149.6 - 22,708 —104.6 —40.210 17.2 217 —86.8 
950.00 .042 —142.4 22.484 —110.7 -$9.685 20.7 .283 ~90.2 
1000.00 


.042 —134.0 22.286 -116.3 -37.621 38.5 .291 01.8 
REFERENCE PLANES =8.70 8.70 11.40 a 
Avantek, Inc. + 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, dietributor or field eales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


PRODUCT DESCRIPTION 


Avantek’s UTF and PPF Series of thin-film precision, broad- 
band voltage-controlled attenuators are specifically designed 
to provide flexible gain control in a cascade of modular amplifi- 
ers such as the UTO Series. With a frequency response of 5 to 
2000 MHz they may be placed in any position in an amplifier 
cascade. Consistent input and output impedance allows 
several UTF modules to be cascaded for an even wider 
attenuation range. The designer can elect to install one near 
the input (for widest control range) or near the output (for best 


UTF SELECTION GUIDE 


Attenuators 
Selection Guide 


noise figure). Long-term stability of the thin-film attenuator 


means that a UTF attenuator can be used as a “trimmer” to 
precisely match the performance of two or more amplifier 
cascades and, with a well-regulated control voltage source, 
will maintain their gain match without constant adjustment. 
The new UTF-035 contains an internal linearizer to provide 
linear control over the complete range of attenuation. The 
PPF-030 surface mount attenuator provides small package 
size for new surface mount assembly techniques. _ 


ee 


UTF SERIES SIGNAL ATTENUATORS 


Guaranteed Specifications at 0° to 50°C Case Temperature! 





Typical 
Frequency Insertion Attenuation Switching Control Input. 
Range Loss, Maximum Minimum Speed VSWR ‘Power ‘Power Case Page 
Model (MHz) (dB) (dB) 10 to90% Maximum Typical Typical.. Type Number 
UTF-015  5-1000 = 2.0, 5-500 MHz 15 5msec $2.0 Oto—10VDC, +15VDC, TO-8F 43 
2.5, 500-1000 MHz ae 0to7mA 7mA 
UTF-025 5-500 25 30 75 sec 2.0 Oto+15VDC, +15VDC, TO-8F 45 
5-1000 2.5 25 75 psec 2.0 0to7mA 15 mA ’ 
5-2000 3.3 20 75 psec 2.5 Z a 
UTF-030 100-500 2.5 40 5 usec 2.0 O0to+15VDC +15 VDC, ‘ TO-8F 4-7 
500-1000 3.0 35 5 usec 2.0 0to10mA 8mA 
1000-2000 3.5 25 5 psec 2.0 . 
UTF-035! 50-2000 2.5, 50-1000 MHz 23.5 5 psec 2.1 -2to-10 VDC, +15VDC, TO-8F 4-9 
3.0, 1000-2000 MHz 10 to 35 mA 45 mA one: 
UTF-040 10-1000 2.2,5-500 MHz 40,30-250MHz .4msec 2.0, 10-500 MHz 0to-1 2VDC, +15VDC, TO-8F 4-16 
2.5, 500-1000 MHz 35, 10-500 MHz 2.5, 10-1000 MHz Oto75mA 10 mA 
30, 10-1000 MHz . 
NOTE 1: The factory can guarantee operation over —55° to +105°C if required. 
nn Sea U UE EEEUEEESSEaE SEES 
PPF-030, PLANARPAK™ SURFACE MOUNTED ATTENUATOR 
Guaranteed Specifications at 0° to 50°C Case Temperature . 
Insertion Switchin 
Frequency Loss Attenuation VSWR Speed Control 
Range (dB) (dB) (502) (sec) Voltage § Case Page 
Model (MHz) Maximum Minimum Maximum Typical (V) Type Number 
PPF-030 100-500 2.5 ° 40 2.0 5 0 to +15 PP-25F 4-7 
500-1000 3.0 35 2.0 5 
1000-2000 3.5 25 2.0 5 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


a A a a DE TE eT a SO ON 
+ Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 


UTF-015 











5 to 1000 MHz 
FEATURES | | ~ APPLICATIONS 
e <1.6:1 VSWR ; : | e Open and Closed Loop Gain 
e 20 dB of Attenuation -Compensation 
e Negative Control Voltage | 
TO-8F, p. 16-47 
DESCRIPTION 
The UTF-015 is a thin-film voltage-controlled RF attenuator voltage range. On the average, the attenuation will change an 
that offers a continuously-variable attenuation of up to 20 dB roughly 5 dB per 2-volt increment. The UTF-015 comes 


from 5 to 1000 MHz. Utilizing PIN diodes, attenuation over pemetcey sealed in a TO-8 case. 
frequency is typically +0.5 dB flat over the complete control | 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC and -15 VDC nominal) 


Typical Guaranteed Specifications : 
ome Te=25°C | Te=0°to50°C | Te =-55° to +85°C 


Frequency Range 

Attenuation, Min. (Vc = —10 V) 

Insertion Loss, Max. (Ve =0V) . 
5-500 MHz . 
500-1000 MHz 





VSWR | 
(Worst Case In Attenuation Range) 
Flatness Over Frequency 

Switching Speed (10% to 90%) 

Bias Current 


Control Voltage 
Control Current 














MAXIMUM RATINGS oe SCHEMATIC 

DC Voltage .......... cece cece cece eee eens #17/-15 Volts: | 

Continuous RF Input Power ................ .... +23.0 dBm 

Operating Case Temperature ............... 55°C to 125°C .  RFw RFour 
Storage Temperature ...................05 ~62°C to +150°C: 

“R” Series Burn-in Temperature ................... +125°C 


WEIGHT: (typical) 2.1 grams 


a I aE Cae eS a ILE TE OO OTIS TIE TTT TL EIS SAE IE ISTE TTI TS NO I PIN SI SIP TOTTI ISIE TST AIRS TOS AN Ia I IPN 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are In the back of this Data Book. 
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UTF-015 
Attenuator 





TYPICAL PERFORMANCE AT 25°C 


Attenuation 
Control Current, mA 
0 «8 10 -15 -20 -25 


H 
i 


Attenuation, dB 





Frequency, MHz 





Output VSWR 





| — -@ —-200 400 600. 800 1000 
_ Frequency, MHz PP eee "Frequency, MHz~ | 


Detected RF 
z 


100 Microsec- 
onds © 
OFF (-10V) per Division 





Sweep Time, microseconds 





Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95085 - Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK — =. 








5 to 2500 MHz 
FEATURES | : APPLICATIONS 
e 35 dB Attenuation Range e Open and Closed Loop Gain 
e < 1.5:1 VSWR Compensation 
DESCRIPTION - : TO-8F, p. 16-47 
The UTF-025 is a thin-film voltage controlled RF attenuator range. On the average, the attenuation will change roughly 
that offers a continuously-variable 17 to 33 dB from 5 to 5 dB per 2-volt increment. The UTF-025 comes hermetically = 


2500 MHz. Utilizing PIN diodes, attenuation over frequencyis §—- sealed in a TO-8 case. 
typically +0.4 to +0.6 dB flat over the complete control voltage 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 
Typical . Guaranteed Specifications 


- Characteristic | Te = 25°C Te= 0° to 50°C i Te = -55° to +85°C ; 


Frequency Range 
Attenuation, Min. (Vc = 0 V) 
5-500 MHz 
500-1000 MHz 
1000-2000 MHz 
2000-2500 MHz 
Insertion Loss, Max (Ve = = +15 Vv) 
§-1000 MHz 
1000-2000 MHz 
2000-2500 MHz 
VSWR 
(Worst Case in Attenuation dee 
5-1000 MHz 
1000-2000 MHz 
Intercept Point 
Flatness Over Frequency 
(Min. to 15 dB) 
5-1000MHz 
1000-2000 MHz 
(Min to 20 dB) | 
5-1000 MHz. 
Switching Speed (10%: to 90%) 
(ON to OFF or OFF to ON) . 

Bias Voltage . +15 
Bias Current s and . 15 
Control Voltage 2 1 to +15 
Control Current 0 to 7 


MAXIMUM RATINGS © 





Operating Case Temperature .............. —-55°C to +125°C FF m RFour 
Storage Temperature .................. 4+. “62°C to +150°C 
“R” Series Burn-in Temperature iiss Raed ee aa se leo 








WEIGHT: (typical) 2.1 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are in the, back of. this Data Book. 
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UTF-025 
Attenuator 





TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


Input VSWR 


_ Phase, Degrees 











Frequency, MHz 
Output VSWR 
re 
a -) 
§ 
3 
Z 
Frequency, MHz Frequency, MHz 
Variations of Attenuation Attenuation = 
From Unit-to—Unit at Various Control Current, mA | 
Control Voltages at 1000 MHz | 0 4 6 8 
a Se ~o 
cm ae = 
5s" 5 
3 2 : 
sadn o ° 4 8 12 46 
0 2 4 6 8 10 12 14 16 ae 
Control Voltage, Volts Control Voltage, Volts _ 
Due to R, vs. Ir differences in pin diodes used in this product, internal | 
drive compensation is done to optimize VSWR. This correction can — tinal Sasso dBm 
affect the Attenuation vs. Control Voltage from unit to unit to the extent ’ ey 


shown in the graph. 












| Switching Time | 
Control Pulse 0—10V Ea oi 8 12~—~—tw . 3 
Pe ea Control Voltage, Volts © 
ot tt 





Detected RF 


50 Microsec- 
onds 
per Division 





0 10 oOo | 
Sweep Time, microseconds Attenuation Setting, dB 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of this Data Book. 
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. UTF/PPF-030 
QAVANTEK «a. 











100 to 2000 MHz 

FEATURES | | . APPLICATIONS 
e 40 dB Attenuation Range e Open and Closed oon Gain 
e 1 Microsecond Response Time Compensation 
¢ Wideband Frequency Response 
e Surface Mount Package : 

- i UTF-030—TO-8F, p. 16-47 

ve 

DESCRIPTION 
The UTF-030 is a thin-film voltage typically +0.5 to +1.0 dB flat over the com- 
controlled RF attenuator that offers a plete control voltage range. The UTF-030 
continuously-variable attenuation of up to comes hermetically sealed in a TO-8 case 
30 to 45 dB from 100 to 2000 MHz. Utilizing or in a surface mount PlanarPak. 
PIN diodes, attenuation over frequency is PPF-030—PP-25F, p. 16-34 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) 


Typical Guaranteed Specifications 
sharecterlsile Te = 25°C Te = 0° to 50°C Te = 55° to 485°C 


Frequency Ranges 100-2300 100-2000 100-2000 



















































Attenuation, Min. (Vc = 0 vy) 
100-500 MHz 45 40 30.0 
500-1000 MHz 40 35 25.0 


1000-2000 MHz 
Insertion Loss, Max (Vc = +15 V) 


30 25 20.0 

















100-500 MHz 2.0 2.5 3.0 
- 500-1000 MHz 2.5 3.0 3.5 

1000-2000 MHz 3.0 3.5 4.0 
VSWR 100-2000 MHz i 






(Worst Case in Attenuation Range) 


Flatness Over Frequency (to 25 dB) 
100-1000 MHz — 























1000-2000 MHz 
Switching Speed (10% to 90%) 
(ON to OFF or OFF to ON) 
Bias Current 8.0 
Control Voltage 0 to +15 
Control Current 0 to 10 











MAXIMUM RATINGS SCHEMATIC 

DC Voltage ...... Meenas la ein ee aioe +17 Volts | 

Continuous RF Input Power ........... ee ee +23.0 dBm 

Operating Case Temperature ........... 12. 66°C to +125°C . RF i RFour 
Storage Temperature .................0... —62°C to +150°C 


“R” Series Burn-in Temperature ................... +125°C 








WEIGHT: (typical) PPF —0.15 grams; UTF —2.1 grams 


Go NS NB aN SE Sa RR I ed PET NN RR ee ER EGG TE See 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, distributor or field ealee office for further information. Listings are in the back of this Data Book. 
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UTF/PPF-030 
Attenuator 





TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


Attenuation 


Control Current, m 
4 6 8 10 





Attenuation, dB 


88 38 


Attenuation, dB 


4 8 12 16 
Control Voltage, Volts 





_ Frequency, MHz 


Output VSWR 





Frequency, MHz | Frequency, MHz 


Switching Time 


ct tt ont Pt 
BE bee BE 
PUT Tt hoe 












aah 





Detected RF 


=~ nN 8 &F OO 
°o 


Phase, Degrees 
38 8 8 


1 Microsecond 
em per Division Pee 


Frequency, MHz Sweep Time, Microseconds 





Control Pulse, 
Volts 


; : a Fol - . 
Avantek, Inc. » 481 Cottonwocd Drive, Milpitas, CA 95035 . Contact your local repreeentative, distributor or field sales office for further Information. Listinge are In the back of this Data Book. 
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QAVANTEK — 
7 ye ae mapor eta _ Attenuator | 
50 to 2000 MHz 
FEATURES APPLICATIONS 
e Frequency Range: 50 to e Open and Closed Loop Gain 
2000 MHz Compensation 
e Attenuation Range: 2 to e AGC Circuits | 
25 dB (Typ) ° Temperature Compensation mae 


e Linearity: +0.6 dB (Typ) 

e 5 usec Switching Speed 

e Linearizer and Attenuator in 
One Package 


Control 


DESCRIPTION 

The UTF-035 is a linearized thin-film voltage-controlled RF 
attenuator that offers a continuously-variable attenuation of 
up to 25 GB attenuation, from 50 to 2000 MHz. The RF attenu- 
ation will change a fixed increment of nearly 3 dB per volt, over 
the full control voltage range. Utilizing PIN diodes, device 





TO-8F, p. 16-47 


attenuation vs. voltage linearity i is. iyoloai 4 +0 8 dB over the 
complete control voltage range. The UTF-035 is only unique 
because the linearizer is housed in the same single TO-8 


package weighing 2.1 grams. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-chm system @ +15 VDC nominal unless otherwise noted) 


Lert | Characteristic 


Frequency Range 
Attenuation 
Min. Insert. Loss, Ve =—10 V 
50 to 1000 MHz (Max.) 
1000 to 2000 MHz (Max.) 
Max. Attenuation Loss, Vc =—2 V 
50 to 2000 MHz (Min.) 
Gain Flatness (Max.) 
Attenuation vs. Voltage Linearity 
Ve =-2to-—10V 
Input VSWR (Max.) 
Output VSWR (Max.) 
Two Tone 3rd Order Intercept Point 
Switching Speed 
Phase Shift 
Supply Voltage/Current 
Control Voltage/Current 


ol | 


MAXIMUM RATINGS 

Continuous Voltage (Vee/Veom) ...........005: +17/-15 Volts 
Continuous RF Power (CW or Pulse) .............. +23 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................055 —62°C to +150°C 
“R” Series Burn-in Temperature ................... +125°C 


Typical 
Le = 25°C 





‘Guaranteed Specifications 


Tes = di to 50°C _ Te = -55°. to +85°C 





_ THERMAL CHARACTERISTICS 
Oso... ae pacar ne maar per ae eesti ae ee er ee ee .. 100°C/W 


Active Transistor Power Dissipation ...... .» 185/145/190 mW 


Junction Temp. Above Case Temp. ........ 18.5/14.5/19.0°C 





WEIGHT: (typical) 2.1 grams 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 





UTF-035 
Attenuator 


praacecg RER  ASRLERLAGATR e RMON AS ERIE A MI EE RL EE AAI TNE E LOE LE SEARLE ILL LL LE DEE HOLA DLE TREN 


UTF SWITCHING SPEED (continued) 


ag 9255 ¥ 


Control Voltage Attenuation 


-4.1 to — 2.4 Volts -20 to - 25 dB 


b slssilibchass sas Rasiatiaaduatarsteseti bia 


5 dB Step at Maximum Attenuation 





be 


—8.3 to —10 Volts —-7to-2dB 


5 dB Step at Minimum Attenuation 





—10 to — 8.3 Volts -2to-7 dB 


5 dB Step at Minimum Attenuation 


¢ i: 
| 
' 
i 
3 
i 
i 
i 





ERA TL DUTP LE IEEE TPE ESI DERE EDEL LEI ENE SED OE LEE SLT LESLIE LEED LL IE ELE POE SELENE ELSE DS EDT LL ALE EEA CELLED LOE LE L ELE D EL ALLELE EL LETTE ELE NEED 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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UTF-035 


Attenuator 
SEERA EGE PSE RE MMR SAE ARMENIA ASSEN Se AUNT BEST LEE ALES REESE ETE: IAS NS IE LN TRIE ES LB ESLER NEAT IIA EAE ARE NESE EIT EINE SSA aS i: 
UTF SWITCHING SPEED 
= 
i Control Voltage Attenuation 
i 
i 
i 
\i -2 to - 10 Volts —26 to-2 dB 





Step through full Attenuation 
range. Maximum to Minimum 


—10 to —2 Voits —2 to — 26 dB 


Step through full Attenuation 
range. Minimum to Maximum 


s 
3 
= 
ES 
: 
3 
j 
# 
i 
4 
i 
f 


az 2255 ¥ 


-2.4 to — 4.1 Volts -25 to - 20 dB 


5 dB step at Maximum Attenuation 





a Eee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of this Data Book. 
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UTF-035 
Attenuator 





TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 


KEY: +25°C 
85°C-—— 
-§5°C—— - ——— 











Phase vs. Control Voltage ha ' _ Bo Input/Output VSWR 
i 
é 
3 25 
2 3 4 °-5 -6 -7 -8 -9 -10 2 as ms 4 48 et 
. 05 .25 .50 75 1.00 1.25 1.50 1.75 2.00 
Gontroi Voltage, VDC ; ; Frequency, GHz ih ge 
Attenuation fe aa... Attenuation vs. Control Voltage 
S 3° 
: fa 
if 
< —@ 10 
—5 0 
“05 .25 -.50 .75 1.00 1.25 1.50 1.75 2.00 ee ld a ae 4 -5 -6 -7 -8 -9 -10 
Frequency, GHz riges 202 . Control hab VDC = a 
Attenuation vs. Control Voltage | S a bs - Attenuation 
2 30P 
) Sh 
s ~—e Frequency = 1000 MHz 
i ARSE At 
“LEETT TTT ERS 
0 . 
0 -1 -2 -3 -4 -5 -6 -7 -8 -9 -10 6 8 
Control Voltage, VDC oe § 
. 
Attenuation vs. Control Voltage F 
8 
r=) 
so 
i 
; 
2 





0-1 2-3 4 -5 -6 -7 -8 -9 -10 ca "05 25 50 


: 75 1.00 1.25 1.50 1.75 2.00 
Control Voltage, VDC Sg . +. Frequency, GHz. 


sn SPS UT a es 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local -representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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UTF-035 
Attenuator 





ATTENUATION VS. CONTROL VOLTAGE SWITCHING SPEED 
At' 


ania, Attenuation Level 


| Saeane Attenuation | 
Volts dB 





NOTE 1: 5 dB Step at Max Attenuation 
At = 0.7 psec 





| Step Through Full Attenuation 
@ +25°C (Approx. 3 dB/Voit) At =10 psec 


UTF-035 SIMPLIFIED SCHEMATIC APPLICATIONS 
+15 V 


IF Amp 





UTF-035 
RFour 


Closed 





DET 


ee | 


Open 
RFour 






Attenuator 


| CLOSED OR OPEN LOOP GAIN CONTROL 


_ Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your loca! representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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UTF-035 
Attenuator 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


S-PARAMETERS Bias = 15 Volts Control Voltage = -10V 
Bias Current = 45.9 mA Control Current = —36.3 mA 








FREQ Si Sa S12 Sa GPDEL PHASE 
GHz Mag Ang dB Ang dB Ang Mag Ang K ns DEG 
.050 A1 -73.5 -1.7 -38.8 -1.7 -38.8 11 ~—91.11 1.06 33 4.58 
.100 08 —86.4 -1.7 —69.6 -1.7 —69.6 .08 —121.87. 1.06 33 1.81 
.150 07 —108.5 -1.7 —106.6 -1.7 -—106.6 .07 —162.60 1.06 .23 78 
.200 07 —134.9 -1.7 —143.1 -1.7 -143.1 .07 151.79 1.07 .20 24 
.250 07 —163.4 —1.7 —179.4 -1.7 -179.4 .07 105.12 1.07 .19 —.09 
.300 06 168.0 -1.7 144.4 -1.7 144.4 07 |. 59.52 1.07 .18 —.28 
350 06 141.1 -1.8 108.3 -1.8 108.3 07 15.11 1.08 18 -—.45 
.400 07 115.6 -1.8 72.3 -1.8 72.2 .07 -—29.78 1.08 18 —.57 
.450 07 90.4 -1.8 36.2 -1.8 36.2 .06 -77.29 1.08 .18 -.65 
500 08 64.1 -1.8 2 -1.8 2 05 —129.47 1.08 .18 -—.70 
550 09 36.3 -1.9 -35.8 -1.9 -35.8 .05 174.28 1.09 17 —71 
.600 09 7.3 -1.9 -71.8 -1.9 -71.8 05 = 121.67 1.09 18 -.75 
.650 09 —-22.1 -1.9 —107.7 -1.9 —107.8 06 76.57 1.09 17 -.75 
.700 08 —51.8 2.00. -143.6 —2.0 —143.7 .07 36.24 1.09 17 -.76 
.750 07 —81.3 -2.0 -179.6 -2.0 —179.7 .08 2.62 — 1.10 17 —.76 
.800 .06 —111.4 -2.0 144.5 —2.0 144.4 08 42.16 1.10 17 -.69 
.850 .06 -142.3 -2.0 108.5 —2.1 108.5 .08 —84.88 1.10 17 —.68 
.900 .06 -175.5 —2.1 72.5 -2.1 72.5 .08 —132.96 1.11 17 -—.63 
.950 .07 151.5 -2.1 36.5 -2.1 36.5 .08 174.43 1.11 17 —.59 
1.000 .09 119.1 -2.1 5 2.2 4 .09 120.12 1.12 17 —.56 
1.050 10 87.7 2.2 -35.5 2.2 —35.6 11 69.38 1.12 17 —.48 
1.100 12 58.3 -2.3 71.3 —2.3 -71.5 13 22.57 1.13 17 —.44 
1.150 13 31.0 -2.3 -107.1 2.4 -107.2 14 —21.44 1.13 17 —.42 
1.200 13 6.6 -2.4 —142.8 -2.4 -142.8 14 -64.19 1.14 17 —.33 
1.250 13 -14.4 -2.4 —178.5 —2.4 —178.4 14 —107.50 1.14 17 —.29 
1.300 13 -32.4 —2.4 145.8 -2.5 145.9 12 —152.51 1.14 17 -.14 
1.350 13 —49.5 -2.5 110.1 ~2.5 110.1 10 159.26 1.15 17 -.13 
1.400 14 —67.6 -2.5 74.3 2.5 74.2 .08 . 106.46 1.15 7 -—.13 
1.450 14 —87.5 -2.5 38.5 —2.5 38.3 07 52.31 1.15 17 -.10 
1.500 14 —108.7 -2.5 2.6 -2.5 2.6 .07 2.40 1.16 17 04 
1.550 14 —130.8 -2.5 -33.2 —2.5 -33.2 .06 -38.62 1.16 17 .07 
1.600 12 —152.7 —2.6 ‘69.0 -2.6 —69.1 .06 -70.96 1.16 17 12 
1.650 11 -173.8 2.6 —104.9 2.6 —105.0 .06 —97.68 1.16 17 .20 
1.700 .09 165.3 -2.6 —140.9 —2.6 -140.9 .07 -123.54 1.17 17 .23 
1.750 .08 143.5 -2.6 -—176.8 —26 -176.8 07 —152.22 1.17 17 37 
1.800 .08 118.6 —2.6 147.3 -2.6 147.2 .06 174.67 1.17 17 .42 
1.850 .08 89.6 —2.6 111.3 -2.7 111.2 05 136.84 1.18 17 54 
1.900 .09 57.6 -2.7 75.2 2.7 75.2 .03 89.11 1.19 .16 .73 
1.950 .10 26.0 -2.7 39.2 -2.7 39.2 02 3.74 1.19 16 88 
2.000 12 3.5 -2.8 3.2 2.8 3.2 .03 —86.96 1.20 .16 1.07 
2.050 13 -30.4 -2.8 -32.8 -2.8 -32.8 .03 —137.43 1.20 17 
2.100 14 —54.0 -2.9 —68.7 -2.9 —68.8 .03 —174.94 1.20 17 
2.150 .16 -74.6 -—2.9 —104.5 —2.9 —104.6 .02 159.49 1.21 17 
2.200 17 —92.6 -3.0 —140.5 -3.0 —140.5 01 —113.44 1.21 Ae 
2.250 18 —110.1 -3.0 -176.3 -3.0 —176.4 04 —129.68 1.22 .18 
2.300 .20 —128.5 -3.1 147.9 -3.1 147.9 .07 —163.34 1.22 17 
2.350 .22 —148.5 3.1 112.2 -3.1 112.2 .09 158.89 1.23 17 
2.400 .23 —169.9 -3.1 76.5 -3.1 76.4 .09 118.20 1.23 17 
2.450 22 168.5 -3.1 40.9 3.2 40.7 .09 72.27 1.23 17 
2.500 21 147.2 3.1 5.0 3.2 4.9 .07 15.55 1.24 17 


LINEARIZATION RANGE: .050 to 2.000 GHz 


ee 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or fleld eales office for further information. Listinge are In the back of this Data Book. 
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UTF-035 
_Attenuator 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at 425°C ambient) | 



































S-PARAMETERS Bias = 15V Control Voltage = -2V 
Bias Current = 24.1 mA Control Current = -17.4 mA 
FREQ Si Sa S12 Sx GPDEL PHASE 
GHz _ Mag Ang —s« GB _ Ang dB #£éAng = “Mag Ang K ns DEG 
.050 10 —103.6 -27.6 -27.4 —27.6 —27.4 .09 —137.22 280.55 19 1.40 
.100 .05 —133.2 -27.4 64.1 —27.4 —64.1 05 158.81 273.56 19 —.04. 
.150 04 —163.1 -273 -98.9 — —27.4 —99.0 04 97.27 269.88 — 14 —.54 
.200 .03 ~ 165.9 -27.3 -133.3 ' -27.3 133.3 04 4295 26659 12°: —73 
.250 © .03 134.9 -27.2 -167.5 -27.2  -167.5 04 —§.44 263.10 «11 74 
300 .03 105.7 —27.2 158.4 -27.2 158.3 .03 —53.39 259.97 11 —.66 
350 . 03 79.8 -27.1 124.3 ~27.1 124.2 03 -106.40 256.88 ‘11 -.61 
.400 03 56.8 —27.0 90.1 —27.1 90.1 03 -165.29 253.08 ‘11 —.48 
.450 03 . 36.5 —27.0 55.9 —27.0 55.9 03 138.49 249.99 ‘11 —.39 
.500 .03 17.7 —26.9 21.8 —27.0 21.7 04 92.42 246.55 11 —.31 
.550 .03 -8 -269 -12.4 —26.9 —12.5 04 53.27 243.14 100 ==147- 
600 02  $$-197  -268 -46.7 —26.8 —46.7 05 17.68 239.78 110 04 
.650 © 02 — -39.9 § -26.7  -80.9 ~26.8 —81.0 05 ©-16.19 236.67, ~=—«.10 03 
.700 02 64.4 = -26.7 -115.2 -26.7 -1152 | 04 ||j$-61.06  233.18° sh ners < 
.750 01 —97.9 —26.6 -149.6 -26.7 -149.6 .03 -88.79. 230.35 Ato... 
.800 01 —146.7 —26.6 176.1 —26.6 176.1 .03 —133.27 227.47 10 32 
.850 01 161.8 -265 141.6 —26.5 141.6 02 168.38 224.69 10 38 
.900 02 1266 | -265 1072 -265 — 107.1 02 © 109.59 . 22229. 11. | 44 
: 950 .03 - 1016 - 26.4 72.7 -265 | j|§§ 726 .03 64.00 21990 11 40 
1.000 — ..04 80.7 §-264 382 -264 938.1 04 29.18 217.82 11 38 
1.050 * 05 | 616 26.4 3.7 —26.4 3.6 04 74 215.89 ~ .10 53 
1.100 .06 43.3 -263 -30.8 -264  -30.9 04 -2497 21483 11 ° §8 
1.150 .07 25.6 263 -65.3 —26.4 -65.3 04 '—48.99 214.07 11 - £2 
1.200 .08 7.9 -263 -99.6 —26.4 —99.7 04 —72.61 213.63 11 46 | 
1.250 .09 -9.6 —26.3 -133.9 -264 -18839 04 -97.22 213.01 11 40 
1.300 10 —27.0 -26.3 -168.0 -26.3 -168.0 03 -121.11 211.38 10 50 
1.350 11 —44.5 26.2 167.9 —26.3 157.8 02 —141.99 208.16 12 45 
1.400 11 62.1 26.2 123.6 —26.2 123.6 01 -161.15 20448 12 28 
1.450 12 -79.9 —26.1 89.2 —26.1 89.2 — 01 174.82 200.80 12 16 
1.500 12 —98.0 26.0 54.7 —26.0 54.7 0.00 66.48 196.98 -..11 147 
1.550 12 -116.8 25.9 20.2 —26.0 20.1 01 —2.51 198.65 . 12 ‘11 
1.600 11 —136.5 ‘25.8 -14.4 -259 —-14.4 02 -29.03 190.37. 12 —.09 
1.650 11 —157.5 25.8  -49.0 —258  -49.0 03 -54.74 187.30 12 -.17 
1.700 10 179.8 -25.7 -83.7 -25.7 -83.8 04  -80.93 184.37 12 —.24 
1.750 .09 154.1 “25.6 —-118.4 —25.7 —118.5 05 -107.71 . 181.52 11 -.31. 
1.800 08 125.3 25.6 -153.2 —25.6 -153.2 .06 —135.61 179.04. = .12 —.45 
1.850 08  .§ 93.3 -25.5 172.1 —25.5 172.1 06 -16450 176,52 At -.45: 
1.900 .09 60.3 25.5 137.2 —25.5 137.3 06 165.01 17395 12 —.49 
1.950 09 28.7 -25.4 102.4 -25.4 102.4 05 1380.91 171.67° 11 —52 
2.000 11 2 —25.4 67.6 —25.4 67.6 04 89.57 169.44 =: 11 —.35 | 
Ee 
2.050 13 —25.5 25.3 328 —25.3 32.7 .03 31.70 166.96 “1 
2.100 14 _ 49.0 —25.3 -2.0 —25.3 2.2 04 —35.81 164.42 12 
2.150 16 -70.9 -252  -368 -252  -368 05 -86.31 161.77 12 
2200. 18 . -91.6 25.2 =-715 —25.2 -716 07 -12497 159.02 13 
2.250 19 -111.8 -25.1 -106.2 -25.1 -106.3 08 -158.56 156.10 13 
2.300 .20 -131.3~ -25.1 -140.9 -25.1 -140.8 09 169.47 = 183.27 13 
2.350 21 —150.5 -25.0 -175.5 | -25.0 -175.5 .09 137.37 150.26. 18 
2.400 es —-169.8 ~24.9 149.9 —24.9 149.8 08. 10888 147.25... 13 
2.450 21 170.9 724.8 115.3 —24.8 115.2 07 66.17 144.15 13. 


2.500 20 151.4 7247 80.5 —24.7 80.4 — 05 19.22 141.04 . 13. 





LINEARIZATION RANGE: .050 to 2.000 GHz 





Avantek, Inc, . -481 Cottonwood Drive, Milpitas, CA 95035... Contact your local representative, distributor or field sales office, for further Information. Listings ate in the back of this Data Book. 
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QAVANTEK UTF-040, 
_— Attenuator — 

| =. 10 to 1000 MHz 

FEATURES APPLICATIONS 

e 40 dB Attenuation Range e Open and Closed Loop Gain 

e Negative Control Voltage Compensation 38 


DESCRIPTION | | 


The: UTF-040 is a thin-film voltage controlled RF attenuator 
that offers a continuouly-variable attenuated up to 30 to 40 dB 
from 10 to 1000 MHz. Utilizing PIN diodes, attenuation over 


e AGC Circuits 





TO-8F, p. 16-47 


voltage range. On the. average, the attenuation will change 
roughly 5 dB for 2-volt increment. The UTF-040 comes 


hermetically sealed in a TO-8 case. 
frequency is typically +0.5 dB flat over the complete control 7 


nominal = 
Guaranteed Specifications 


Te=0°to50°C =|...) Te = -55° to +85°C 


10-1000 







ELECTRICAL SPECIFICATIONS. Measured in a 50-ohm system @ +15 VDC 





Typical 
Te = 25°C 


10-1000 


Characteristic 


' Frequency Range 

- Attenuation, Min. (Ve = 10 V) : 
30-250 MHz — 40 
10-500 MHz 35 
10-1000 MHz at aa | 30 

Insertion Loss, Max (Vc = +0 V) | 

10-5000 MHz | 22 
500-1000 MHz 2.5 


| VSWR 
"(Worst Case in Attenuation Range) 
10-500 MHz 
10-1000 MHz 


Flatness Over Frequency (to 20 dB) 


Max Small Signal input Level 
10-500 MHz > os 
50-1000 MHz 


Switching Speed (10% to 90%) 
(ON to OFF or OFF to ON) 
Bias Voltage 

Bias Current 

Control Voltage 

Control Current 








MAXIMUM RATINGS SCHEMATIC 

DC Voltage............ See ee oe ene eee oe +17 Volts 

Continuous RF Input Power ................006- +23.0 dBm : 
Operating Case Temperature ...... eee ey —55°C to +125°C RF RFour 
Storage Temperature ...........-2:50eeee: —62°C to +150°C 

“R” Series Burn-in Temperature ..............----> +125°C 





WEIGHT: (typical) 2.1grams | 


Avantek, Inc. » 461 Cottonwocd Drive, Milpitas, CA95035 « 





Contact your local representative, distributor or field sales office for further Information. Lietings are in the back of this Data Book. 
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UTF-040 
Attenuator 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 











Attenuation 
Output VSWR 
: 
r= 
Ss $ 
@ -_ 
2 ES 
£ 3 
< 1e) 
0 2 4 6 8 -10 | a 
Control Voltage, Volts | Frequency, MHz 
soy Input VSWR re 2. | Attentuation — 
a i 2. == 
a 8 
S.,. E 
> 15 e 
ae i 
: :e 1.0" —z_ = : < 
0 200-400 600 8001000 ae | 
“Frequency,MHz9 0 3 | Frequency, MHz 


Phase, Degrees 





Frequency, MHz oe 


Switching Time 





CE a Ee EN RL TD AE EE ES RE A, I IE TR a eS DO aE A A I ae RE EN OT EOE OS a I RN ST EI TLE 
Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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DETECTORS 





Sele TION GUIDE. ........000 8, eee 
DETECTOR PRODUCTS 


ANALOG LEVEL DETECTORS 
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© UT DHT000 we ww ee we od SG LO 
SAO Seiwa os whoa e scan ie eee 





THRESHOLD DETECTORS 


© PTD 19024 Gi ow Blew oso SOS . oe TOD 
oe a a PRR ke a ee ee ee 
ONT aL ee es nde ve ee oe 
e UTD-2004 


ah 
om eh 
& PD 








QAVANTEK 


PRODUCT DESCRIPTION 


surface-mount package styles. 


Adjustable threshold detectors provide a TTL output that is 
high or low depending on the RF input power and its relation- 


Detectors 
Selection Guide 


accomplished with a single external resistor or, in some 
cases, an external voltage. Typical applications are built-in- 
test (BIT Detector), channel signal activity monitoring, exces- 
sive VSWR indication and gain switch control. Avantek 
threshold detectors cover the frequency range of 10 MHz to 
18 GHz, and are offered in TO-8, surface-mount PlanarPak 
and Avanpak flat pack package styles. 


Temperature compensation, impedance matching, internal 
amplifier circuitry and guaranteed specifications provide 
easy-to-use, drop-in solutions for the systems designer. 


ship to the preset threshold level. Threshold level set can be 















ANALOG LEVEL DETECTORS 
Typical Specifications at 25°C Case Temperature 
| Input | . 
Frequency VSWR Sensitivity Flatness Video B/W | Power — . 
Range (50Q) (V/mW) (4B) (kHz) (VDC). Case Page 
Model (MHz) Maximum Typical Maximum Typical Nominal Type. Number 
PPD-2001 20-2000 1.8 1.0 - +.3 150 +15 ° - PP-25DA - 5-6 
Detected Tangential Output Differential | 
Frequency Voltage Input Sensitivity Input Input Offset Voltage a 

Range atPy=-10dB Flatness w/BW =1 MHz Impedance VSWR Voltage Tracking Case Page 
Model (MHz) (mV), Typ. ‘ (dB), Max. (dB) (Ohms) Maximum (mV), Typ. (mV), Typ. Type Number 
UTD-1000 10-1000 —90 +1.0 —40 50 1.7 +15 +5 TO-8F 5-10 
UTD-1001 10-1000 —90 +1.0 —40 300 _ £15 +5 TO-8F 5-10 
TTL OUTPUT THRESHOLD DETECTORS 
Typical Specifications at 25°C Case Temperature 

Frequency Input Operating Input Control Voltage Current . 

Range Flatness' Range VSWR Level Range @15VDC Case Page 
Model Typ. Min./Max. .. Type | Number 
UTD-2002' 10-2000 +0.7 —10 to +10 1.7 0-1 Volts +11to+16 | 12 TO-8F 5-12 
300-3K Ohms : 
UTD-2004 10-2000 +1.0 —25 to —10 2.02 20-2000 Ohms +5 to+20 3 TO-8F 5-14 
PPD-6002 100-6000 +1.0 —10 to +10 2.0 0-1 Volts +11 to +16 12 PP-25DD 5-7 
200-3K Ohms . 

ATD-18021 100-18000 +1.5 —25 to -10 3.0 20-2000 Ohms +5to+20 3 AT-1 5-3 


NOTES: 1. Py, =—10 to +10 dBm. 
2. Pm = <-20 dBm. 


Avantek, inc. « 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listinge are In the back of thie Data Book. 


5-2 





QAVANTEK _ 


ATD-18021 
Threshold Detector 
0.1 to'18 GHz 





FEATURES | | 
e Frequency Range: 0.1 to 18 GHz 


e Sensitive Input: -25 to-—10 dBm 
¢ Threshold Externally | 


_ © Excessive VSWR Indicator 


APPLICATIONS 


e System Built-in Test (BIT) 
e Channel RF Activity Monitoring 


Programmable with 
One Resistor | 
e Temperature Compensated 
Threshold - 
e TTL Output | 
@ 2.5 mA (Typ) Power 
Consumption @ +5 VDC 
Wide Supply Voltage: 5 to 15 V 


DESCRIPTION 


The ATD-18021 is a sensitive microwave threshold detector 
which provides efficient and accurate RF level measurement 
at critical systems points. It contains a planar tunnel diode 
detector, piceace integrated circuit apetationa! amp com- 


ELECTRICAL SPECIFICATIONS (Meesured in a 50-ohm system @ +5 VDC nominal unless otherwise noted) 





‘Characteristic 


Frequency (Min.) 0.1-18 
—25 to -10 
Input Flatness (Max.) +0.6 


Input Operating Range 
Input VSWR (Max.) 


—25 < Pn <—-10 dBm 2.2:1 


Threshold Temperature Stability (Max. ) 
” ‘Threshold Hysteresis (Max.) - 
- Response Time (see Note 1) va ) 
Ton , 90% RF to TTL “1”. : - 
Torr , 10% RF to TTL “0” . 
Control Resistance at. Threshold. Level: 
Pm =—25dBm_ 
Pw =-20 dBm 
wae Pine =—10 dBm 
Output Compatability STTL ror (in ) 
Output Voltage (see Note 2) 
Supply Voltage 
Supply Current @ +5 VDC (Max.) 


° Gain Switch Control 





parator, voltage regulator, and.a temperature-compensated 
voltage reference assembly. The unit is built with chip and 
wire construction on a thin-film ee for small size and 
mogecnees 





Guaranteed Specifications 


Te =0°to 50°C) 2} Te = -55° to +85°C 


0.1-18 0.1-18 
-—25 to —10 -—25 to —10 





NOTES: 1. Response time for input change > 3 dB above CW threshold. Rios = 1 MQ, Croan = 80 pF. 


2. Output voltage for P,, = > threshold. R, = 100 KQ. 


MAXIMUM RATINGS 

DC Voltage: eo tici csi aene dees sibeerewr swale eden +20 Volts 
Continuous RF Input Power ..................... +10 dBm 
“R” Series Burn-in Temperature .................... 100°C 


WEIGHT: (typical) 7.1 grams (without connectors) 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. 


Operating Case Temperature .............. —55°C to +100°C 
Storage Temperature .................... —55°C to +100°C 





Contact your local representative, dietributor or field eales office for further Information. Lietinge are In the back of thie. Data Book. 





ATD-18021 
Threshold Detector 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 





KEY: +25°C 
85°C 
55°C —— - ——— 
Control Resistance _ 
vs. Threshold Power 






ft ft | | 
ae? eee 


[AP ttm lon] 


= 
oO 
oS 
i=] 







Control Resistance, Ohms 


Threshold Power, dBm 


Threshold Power 





Frequency, GHz 


Threshold Power 


Threshold Power, dBm | 


Frequency, GHz 


35 -30 -25 -20 -15 -10 -5 0 


10 14 18 





Response Time 
vs Threshold Power 


Seay 
0 eecaderens 
30 -25 —20 -15 -10 
Threshold Power, dBm . 





Threshold Power 


Threshold Power, dBm 








"05 6 10. 14 18 
_ Frequency, GHz 


Avantek, inc. +» 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings are In the back of this Data Book. 


ATD-18021 
Threshold Detector 





THRESHOLD ADJUST 


Vee (+5 to +20 VDC) 





Voltage 
: _ Regulator 
















Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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¢ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thle Data Book. 


THRESHOLD ADJUST 
SENSITIVITY 
dBm (typ) 









OUTPUT SCHEMATIC 
ATD-18021 ) sgy.SSOt~C=~C~S a 
(Internal) | 
20K | 





BUILT-IN TEST DETECTOR 


Signal Out 














| ) ARIS ra adott ide . .. wh. Uotoe ne OTC0OT no. cinerat te inten act a 


20 to 2000 MHz 





FEATURES). - APPLICATIONS | 
® Wideband | e Broadband EW Receiver 
e Temperature Compensated _ e Level Control — ) 
e Low VSWR e Signal Monitoring 





e Small Size, Easy to Use 


PP-25DA, p. 16-34 


DESCRIPTION | . | - . — a. 

The PPD-2001 is a wideband-sensitive threshold detector ence assembly. The unit is built with chip and wire con- 
which provides efficient and accurate RF level measurement struction on a thin-film substrate for small size and 
at critical system points. It contains a Schottky diode detector, ruggedness. 


comparator and a temperature compensated voltage refer- 













ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal) _ 
aia. i Guaranteed Specifications 





Characteristic 



















Frequency 7h 
VSWR (Small Signal) Max. 
Sensitivity, Pw = 0 dBm, Min. 
‘Power Flatness, referred to input, 
Tangential Sensitivity 

(BWvio = 1 MHz) 

Output Resistance — 

Output Offset Drift 

RF to Video Isolation 

Rise Time 

Supply Voltage 

Supply Current 




















TYPICAL PERFORMANCE OVER TEMPERATURE @ #15 VDC unless otherwise noted) 











KEY: +25°C 
85°C—- oo 
5°C—-— 
Input Power 
a Pe Vour = 3.0V 
e * 
S ol Vour=1.0V | 
| ae Vour = 100 mV 
sa Vour = 30 mV 
0 1000. 2000 3000 4000 7 y000~«OOS*«O«Sssi«i 
Frequency, MHz Frequency, MHz 
MAXIMUM RATINGS | | 
DC Voltage ........... cece cece neers ba Aaaaarat 422 Volts Temperature Rise (no load) cueiunsonaee vererore 9°C 
Continuous RF Input Power .......------se+ sees +20 dBm Temperature Rise (output short circuit) ......... ‘suas 30°C 
Operating Case Temperature ............-- —55°C to +125°C | a | 
Storage Temperature .........---- ++ sree —62°C to +150°C 
“R” Series Burn-In Temperature ...........-----eee: 125°C *For further information, see High Reliability section, p. 17-2. 


WEIGHT: (typical) .21 grams 


"Avantek, Inc. » 481 Cottonwood Drive, Milpitae, CA 95035 . Contact your lo 





cal representative, distributor or field eales office for further Information: Lietinge are In the back of this Data Book. 
5-6 


PPD-6002 
Threshold Detector 
.1 to 6 GHz 


QAVANTEK 








FEATURES 


e Frequency Range: 0.1 to 6 GHz 

e Threshold Externally 
Programmable with One 
Resistor or Voltage 

¢ Temperature Compensated 
Threshold 

e TTL Output 

@ 12 mA (typ) Power Consumption 
@ +15 VDC 

e Surface Mount Package. 


APPLICATIONS 


© System Built-in Test (BIT) | 

e Channel RF Activity Monitoring 
e Excessive VSWR Indicator 

¢ Gain Switch Control 

e Surface Mount Assembly 





PP-25DD, p. 16-34 





DESCRIPTION 


The PPD-6002 is a sensitive microwave threshold detector 
which provides efficient and accurate RF level measurement 
at critical system points. It contains a Schottky diode detector, 
a precision integrated circuit operational amp, comparator 


and a temperature compensated voltage reference assem bly. 
The unit is built with chip and wire construction on a thin-film 
substrate for small size and ruggedness. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


Typical 

Characteristi 

| Syme mes Te = 25°C 
1-6 


Frequency (Min.) 
Input Flatness (Max.) 












Guaranteed Specifications 


Te = 0° to 50°C Te = —55° to +85°C 


1-6 1-6 
































































Py = —10 to +10 dBm +0.7 +1.0 +1.0 
Input Operating Range —10 to +10 —10 to +10 —10 to +10 
Input VSWR (Max.) 

Pin = -10 dBm 1.5:1 2.0:1 2.0:1 
Input Power (Max.) +15 +15 +15 





Threshold Temp. Stability (Max.) 
@ —10 dBm Input Power 
@ 0 dBm Input Power 
@ +10 dBm Input Power 
Threshold Control Level 













+1.0 
+1.7 
+0.5 


+1.5 
+1.0 
+0.7 



























Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95095. Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 
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@ —10 dBm Input Power 75/220 
@ 0 dBm Input Power 250/800 
@ +10 dBm Input Power 900/3100 


Threshold Hysteresis 
Resistance Control 
Voltage Control 
Control Terminal Current 
Output Compatibility 
Output at Pin Threshold (Min.) 
Output Short Circuit Current (Min.) 


_ Output Sink Current (Min.) 


Vo = 0.7 Vv 
Output for Input Power Change 
> 3 dB above CW Threshold 
Rise Time 
Fall Time 
Propagation Delay 
Supply Voltage 
As Specified 
Operational 
Supply Current 
@ +15 Volts (Max.) 
Package 









0.5 
0.1 

0.3 
TTL 
2.7 
3.0 











2.0 





30 
80 
1000 









+15 
+11 to +16 








12 
PP-25DD 



































PPD-6002 
Threshold Detector 





MAXIMUM RATINGS ; 

DC Voltage ........ cece cece e eter t teen eetenes +17 Volts Operating Case Temperature .........----- —58°C to +125°C 
DC Voltage Reference .......----eeeeeeeeeeeces +2 Volts Storage Temperature ..........----+eeees —62°C to +150°C 
Continuous RF Input Power ........----eeeee eres +15 dBm “R” Series Burn-in Temperature ..........-- es waeAts 125°C 






WEIGHT: (typical) 0.21 grams 





TYPICAL PERFORMANCE OVER TEMPERATURE (@ +15 VDC unless otherwise noted) 


















KEY: +25°C 
85°C 
-§5°C——--—— 
Control Resistance and Control Voltage | Input VSWR vs Frequency 
vs. Threshold Power and Temperature 
3 
3 
3 
i i 
a 
G ] 
> 
é - 
° 
Threshold Power, dBm Frequency, GHz 
Input VSWR vs Frequency - 
: ~ and Drive Level Threshold Power 
2.5 -8 
2.0 oad 
BL TRAN LAL a 
” -_ 
> = wa 
a 0 cam 
1.0 . = 12 , 
06 2 4 6 8 06 «6 8 
Frequency, GHz ue. GHz 
Threshold Power. Threshold Power 
& 5 
2 2 
S a 
= $ 
& & 
= Ss 
Frequency, GHz Frequency, GHz 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 ~ Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of this Data Book. 
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PPD-6002 
Threshold Detector 





SIMPLIFIED SCHEMATIC | OUTPUT SCHEMATIC 
Vee 


Vee(+11to+#16VDC) ff 
PPD-6002 ] 


lo S2mA 





GND 


VOLTAGE CONTROL | - | RESISTIVE CONTROL 





Vee (+11 to +16 VDC) | Vee (+11 to +16 VDC) 






+15V Threshold 
e 





THRESHOLD ADJUST 
- AT +15 VDC BIAS 








mi yp) us P) 





INDICATOR DRIVE 


Vee (+11 to +16 VDC) 


Ce t ) —— 


| | PPD-6002 1 | 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95085 . Contact your local representative, dletributor or field sales office for further Information. Listings are in the back of this Data Book. 
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; Ar UTD-1000/1001 
QAVANTEK os | ‘Analog Level Detectors 








10 to 1000 MHz 
FEATURES . APPLICATIONS | 
e —120 mV Output for -10 dBm Pin e Specifically Designed for System | 
e +1.0 dB Flatness - Built-in Test 
e 50- or 300-ohm Impedance e RF/IF Level Monitor 
| | e Level Control 
e UTD-1001 Can Be Used Without 
TO-8F, p. 16—47 
DESCRIPTION a Coupler in Many Cases p 
‘The UTD-1000 has an input impedance of 50 ohms. The — drives a Schottky-barrier detector diode. Matched back-to- 
UTD-1001 has an input impedance of greater than 300 ohms. back silicon diodes which are closely thermally-coupled to the 
In all other respects the detectors are similar. The level detec- detector provide a DC tracking reference. 
tor consists of an active high-to-low impedance converter that 


ELECTRICAL SPECIFI 


me Typical Guaranteed Specifications 
. ton zee Te = 0° to 50°C Te = 55° to +85°C 































g \ 
f = 500 MHz, cond.'2 
Flatness (referred to input) (Max.) 
f = 10-1000 MHz, cond." 


Variation Over Temperature 
(referred to input) 
f = 500 MHz, cond.'2 


Tangential Sensitivity (TSS) (Min.) 
f = 500 MHz, BWviveo = 1 MHz, cond.! 


Input VSWR, 50 Q (UTD-1000 only) (Max.) 
f = 10-500 MHz 


Input Impedance (UTD-1001 only) 
Equivalent resistance 
Equivalent capacitance 


Input 3rd Order Intercept Point 
f = 10-500 MHz. 


Output Offset Voltage (Max.) 
lb = lner = 50 pA, no RF drive 


Differential Voltage Tracking 
Output Capacitance (Max.) 


CONDITIONS 1:1, =50pA,R=10KQ ; 
2. P= —10 dBm (RF input) 


MAXIMUM RATINGS -- SCHEMATIC 

Bias Current (diode) ............-+ee scenes Se Paces 1mA yt 

Continuous RF Input Power ...........-------e: 417.0dBm 2 FP e messes 

Operating Case Temperature .........-..-- —54°C to +125°C RFiw | -Ip* 
Storage Temperature ...........--0- 00005: —62°C to +150°C Detector 
“R” Series Burn-In Temperature ..........----+++++> 125°C | | 
Pulse Input Power (1.0 minute max.) ......---+++: 100 mW | 

Junction Temperature Above Case Temperature ........ 3°C | +l5* 


- Reference 


| 
| 
| 
| 
| 
| 
| 
| 
L 


*Requires external bias resistors see “Application Note”, page 14-28. 






WEIGHT: 
Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further information. Listinge aré in the back of this Data Book. 
- &10 





_ UTD-1000/1001 
Analog Level Detectors 





TYPICAL PERFORMANCE @ 25°C 


KEY: +25°C 
485°C — — — — 
-55°C —— - —— 
«Detected Output mp Ee ee ~ Detected Output 
vs. Diode Bias Current vs. Power Input Re 
1000 

























EOE ie 
H i KQ_ 
; == 10a 
2 
2 1 KQ 
4 10 - 100. ~ 1000 ee 
Detected Current, LA a Power Input, dBm . 
DC Output Tangential Signal Sensitivity 
160 41 : 
Steet ss 2 P= 
L= 
gree | T [Shom ga 
eR (ees cea) aoe oe 7 10 Ka 
60 47 
0 200 400 600 800 1000 0 200 400 600 800 1000 
Frequency, MHz . Frequency, MHz | 
Second Order Two-Tone* | Third Order Two-Tone* 
Intercept Point . Intercept Point 
é 
of & 
0 200 400 - 600 800 1000 | 0 200 400 600 800 . 1000 
Frequency, MHz Frequency, MHz - 


*Distortion Curves relative to the UTD-1001 operated in shunt with a 50 RF line. 
(See “Application Note” on page 14-28.) 








+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thle Data Book, 
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QAVANTEK 


UTD-2002 
Threshold Detector 
10 to 2000 MHz 7 





FEATURES 


e Externally Set Threshold 


e TTL Output © 
e Low VSWR 


e 20dB Threshold Range 


DESCRIPTION 


The UTD-2002 is a sensitive microwave threshold detector 
which provides efficient and accurate RF level measurement 
at critical system points. It contains a Schottky diode detector, 


ELECTRICAL SPECIFICATIONS (Measured in a 50 Ohm system 


| symbot Characteristic 



































Frequency Range (Min.) — 
Input Flatness (Max.) 
Py =—10 to +10 dBm 


~~ Input Operating Range 
' Input VSWR (Max.) 


Input Power (Max.) 


Threshold Temp. Stability (Max.) 


@ —10 dBm Input Power 
-@ 0 dBm Input Power 
@ +10 dBm Input Power 


Threshold Control Level 


@-10 dBm Input Power. 
@ 0 dBm Input Power 
@ +10 dBm Input Power 
Threshold Hystersis (Max.) 
Resistance Control 
Voltage Control 
Control Terminal Current 
Output Compatibility 
Output at Ps, Threshold (Min.) 
Output Short Circuit Current (Min.) 


- Output Sink Current (Min.) 


Vo=0.7V ‘ 


Output for Input Power Change 


> 3 dB above CW Threshold 
Cy = 15 pF 
Rise Time 
Fall Time 
Propagation Delay 


- Supply Voltage 


As Specified 
Operational 
Supply Current 
@ +15 Volts 


SCHEMATIC 


© Specifically Designed for System 
- - Built-in Test 


- © Channel RF Activity Monitoring 


APPLICATIONS 


e Built for Retrofitting 





TO-8F, p. 16-47 


comparator, and a temperature. compensated voltage refer- 
ence assembly. The unit is built with chip and wire construc- 
tion, on a thin-film substrate for small size and ruggedness. 


@ +15 VDC nominal unless otherwise noted) 


| Guaranteed Specifications 
Typical 
Te = 25°C | Te = 0° to 50°C Te = —55° to +85°C 


10-2000 10-2000 10-2000 



























































+0.5 +0.7 _ £1.0 

. =10 to +10 —10 to +10 —10 to +10 
1.3:1 1.74 2.0:1 
+15 +15 +15 







+1.5 
+1.0 
+0.7 





















90 mV/300 
280 mV/900 
900 mV/2900 
















1.0 
0.1 
0.3 

TTL 
2.7 
3.0 
































2.0 












- 80 
80 
1000 



















+15 
+11 to +16 













Avantek, Inc. - 


481 Cottonwood Drive, Milpitas, CA 95035 







Contact your loca! representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 





? Threshold Adjust 





—&12 


7 _  UTD-2002 
| | _. Threshold Detector 


MAXIMUM RATINGS 

nese 
DG Voltage. fo ieike natal ten hole ones even +17 Volts Storage Temperature...............005. —62°C to +150°C 
Continuous RF Input Power .................... +15.0dBm “R” Series Burn-in Temperature .................... 125°C 


Operating Case Temperature ............ -55°C to +125°C DC Voltage Reference ......................005, +12 Volts 


WEIGHT: (typical) 2.1 grams 


TYPICAL PERFORMANCE @ 25°C 


KEY: +25°C 
—~§5°C ——— - ——— 


Control Voltage & Resistance 


















o vs. Input Power Flatness 
£ 3600 6 £ -9 
£ 2 co Threshold Voltage = 100 mV, Nominal 
Eg ae 5 
ee a) = 
Os 9° re) 
oO . Os ao -11 
a7, (o] ow 
o = ra 
[oa c -12 
“= 005 05 10 15 20 25 30 
Input Power, dBm Frequency, GHz 
Input VSWR... a | -{ Flatness 
& +11 
fea) 
mo] 
cx ~ +0 F 
= 5 
> a + a — = 
Ss Threshold Voltage = 900 mV, Nominal 
2. 
c " ; 
005 05 10 15 20 25 230 = 005 05 10 15 20 25 30 
Frequency, GHz Frequency, GHz 
Hysteresis | | _ Flatness . 
a a *1 [Threshold Vohiage = 280 mv, Nominal 
H g SRST 
3 Cea pa 
S Be is SNE +e NN 
” . 
= 3 
: Sled 
Input Power, dBm Frequency, GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietinge are in the back of this Data Book. 
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. . UTD-2004 
QAVANTEK | | | Threshold Detector. 


10 to 2000 MHz 


aE 





FEATURES APPLICATIONS 
e Frequency Range: 10 to _ @ Specifically Designed for System 
2000 MHz Built-in Test 
e Sensitive Threshold: -25 dBm e Bulilt for Retrofitting 
e Threshold Externally e Channel RF Activity Monitoring 
Programmable with One 
Resistor TO-8F, p. 16-47 
e Wide Threshold Range: —25 to 
-10 dBm 
e TTL Output 
e Temperature Compensated 
Threshold - 3 
e 2.5 mA (Typ) Power 
Consumption @ +5 VDC 
DESCRIPTION 
The UTD-2004 is a sensitive microwave threshold detector comparator, voltage regulator, and a temperature compen- 
which provides efficient and accurate RF level measurement sated voltage reference assembly. The unit is built with chip 
at critical systems points. It contains a planar tunnel diode and wire construction on a thin-film substrate for small size 
detector, precision integrated circuit operational amp, and ruggedness. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC and—15 VDC nominal 
















































- Guaranteed Specifications | 
Characteristic Typical - sesibsacnsWalenae 
T =25°C T =0°to 50°C ‘= -55° to: +85°C 










100-2000 


10-2000 
| -25 to -10 


-25 to —10 
+.5 


Frequency, (Min.) 
Input Operating Range 
Input Flatness, (Max:) - 
Input VSWR, (Max.): 
—25 < Pn <—20 dBm 
—20 < Pn <—10 dBm 
Threshold Temperature Stability, (Max.) 
Threshold Hysteresis, (Max.) 
Response Time (see Note 1), (Max.) 
Ton, 90% RF to TTL “1” 
Torr, 10% RF to TTL “0” 
Control Resistance at Threshold Level: 
Pr= —25 dBm 
Pin = —20 dBm 
Pi =—10 dBm 
Output Compatability (S-TTL Loads), (Min. 
Output Voltage (see Note 2) 
Supply Voltage 
Supply Current @ +5 VDC (Max. 


NOTES: 1. Response time for input change > 3 dB above CW threshold. Rios = 1 MQ, Croan = 80 pF. | 
2. Output voltage for Py = > threshold. Ross = 1M Q. 











1.5:1 
1.8:1 


1.0 















20 
30 























20 


c= 
<<|poo GE &GI!l BYE 






3 
> 






SCHEMATIC | a 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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-._-UTD-2004 
“Threshold Detector 





MAXIMUM RATINGS | os 
DC Voltage ............ ccc cece cece cea +20 Volts Operating Case Temperature .............. —55°C to +100°C 
Continuous RF Input Power ..................... +10 dBm Storage Temperature .................... —55°C to +100°C 
“R” Series Burn-in Temperature .................... 100°C 


WEIGHT: (typical) 2.1 grams a 
TYPICAL PERFORMANCE OVER TEMPERATURE (@ +5 VDC unless otherwise noted) 
KEY: +25°C : | | 


+85°C— —— — 
-55°C—— - — 


Control Resistance 
vs. Threshold Power 


Response Time 
vs Threshold Power 





100 





a 
i=) 


Control Resistance, Ohms 
Response Time, jisec 
P~ 
°o 





35 -30 -25 -20 -15 -10 <5 0 . —30 —25 -20 -15 —10 
Threshold Power, dBm | 7 Threshold Power, dBm 


Threshold Power 





é 
a 2 
: 2 
E : 
Frequency, GHz rogquency, GH 
Threshold Power | oo Input VSWR 


Ry = 2000Q i 


Threshold Power, dBm 





2 
Frequency, GHz Frequency, GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or: fleld sales office for further: information. Listings are in the back of this. Data Book. 
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UTD-2004 
Threshold Detector 





THRESHOLD ADJUST 


Vee (+5 to +20 VDC 


THRESHOLD ADJUST 
AT +15 VDC BIAS 


SENSITIVITY - 
ern 





3.6V 
(Internal) 


20K 





INDICATOR DRIVE CIRCUIT | BUILT-IN TEST DETECTOR 
Vog (Regulated) 








‘Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local repreeentative, dietributor or field eales office for further information. Listings are in the back of thle Data Book. 
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THIN-FILM PASSIVES 





SELECTION GUIDE as... 2. feed... ON... 6-2 


SPLITTER PRODUCTS 


RoE os wy gee ves « obste os © 6 ey © 6 Ee ange 
nol 5? |. 2° SR a a Ae LAL a pe ea 2 


LOW PASS FILTER PRODUCTS 
Pte... - seh asescs ss et ce eee 


© PLPEPOP" |... oret emer BB 
® PLPAOR”)... ipereehl ers So. 6-10 









Thin-Film Passives 
Selection Guide 


PRODUCT DESCRIPTION 


The SPT splitter uses distributed elements fabricated with two output ports over the extremely wide frequency range. All 
Avantek’s thin-film technology on an alumina substrate and ports are well-matched to 50 ohms minimizing the amount of 
packaged in a hermetic package. Featuring low-loss circuitry, reflection on the input and output side. The Avantek splitter is 
the SPT splitter provides an even split in power between the excellent for driving two systems from a single signal source. 





THIN-FILM SPLITTER 


Guaranteed Specifications at 0° to 50°C Case Temperature 





Frequency __ Insertion Amplitude Phase 

Range Loss Flatness .. Isolation © VSWR Balance Balance 

(Minimum) (Maximum) (Maximum) (Minimum) Input/Output (Maximum) (Maximum) Case Page 
Model (GHz) (dB) (dB) ; (dB) (Maximum) (dB) (Deg) Type Number 


i ee a ee! 





SPT-1822 2-18 1.8 40.7 — 15 2.0:1/1.7:1 +0.3 +8.0 SPT ite 


nr naenmmernnnmennennmeenamannmnnemraananaaaaaas 





LOW PASS FILTERS, SURFACE MOUNT PLANARPAK 


Guaranteed Specifications at 0° to 55°C Case Temperature 
Passband Stopband Passband _ Stopband 





Frequency Frequency Insertion | Insertion Passband — 
Range Range Loss | Loss VSWR . | 
(Minimum) (Maximum) (Maximum) ~— (Minimum) Input ' Case Page 


Model (GHz) (GHz) (4B) (dB) (Maximum) ‘Type Number 





A aE AANA TT NT NTL LETS TR NNDB AN EEE NTT LT ONE TR TN ERT EEL MLE IE a LI ETE EN OE CE EET LES aT LD DE ED 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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AAS | a _. SPT-1821/1822 — 
QAVANTEK Thin-Film Power Splitters/Combiners 








2 to 18 GHz | 
FEATURES | APPLICATIONS 
e Frequency Range: 2 to 18 GHz ¢ Local Oscillator Signal Splitting 
e Excellent Phase and Amplitude e Systems Requiring Matched 
Tracking Output Signals From One 
e Low Insertion Loss: Source | 
- < 1.4 dB (Typ) e EW Receiver Systems 
High Isolation: > 20 dB (Typ) © Applications Requiring High 
e Stainless Steel, Hermetic Case isolation Between Channels 
e Field Replaceable Connectors e Broadband Systems 
e Thin-Film Reliability 
DESCRIPTION 
The SPT-1821 and -1822 are 2 to 18 GHz, 3 dB power split- process, resulting in excellent phase and amplitude matching Po 
ters/combiners designed for use in either connectorized or between output ports. Amplitude matching is typically within 
microstripline systems. These splitters use a thin-film distrib- +0.1 dB while phase matching is within 3 degrees. These 
uted element design to achieve excellent performance over components are packaged in hermetically-sealed stainless 
the entire 2 to 18 GHz band. Insertion loss is typically below steel cases for use in demanding applications. Both models 
1.4 dB, isolation between output ports is greater than 20 dB provide the unique feature of field replaceable, removable 
(typ), and VSWR is better than 1.5:1 (typ). Avantek’s thin-film connectors for use in connecterized or stripline applications. 


approach allows for precise control of the circuit fabrication 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Typical ‘Guaranteed Specifications 
Characteristic Te = 25°C To =0° to 50°C Te =-55° to 485°C 































































Frequency Range | 2-18 2-18 
Insertion Loss (Max.) 1.4 1.5 
Flatness (Max.) +0.5 +0.7 
Isolation (Min.) 20 17 
Input VSWR (Max.) 1.5:1 

Output VSWR (Max.) 1.4:1 

Amplitude Balance (Max.) +0.1 40.3 


Phase Balance (Max.) +3.0 +4.0 
Case Dimensions: 
Length (with connectors) 
Width 


Height (with spacer) 











1.68/4.2 
— 0.95/2.4 
0.30/.76 






SCHEMATIC 








MAXIMUM RATINGS - 





CW Input Power (any port) .... 0.0... ccc cece cece eet n cece teen nneeneeuueeveuneecurncennce feet aatenss +20 dBm 
CW Input Power with Input and Output Ports Matched to 50 ohms .............. 00.00 ce cee ccc ec ccccccee Sante teateiad +33 dBm 
Operating Case Temperature .....0. 0... cece ccc eee nee e eee eneenneneeneeuuebeneeeeeennnes —62°C to +125°C 
slorage Temperature soy kin: cs om pe ewway py Ss pene ne PR OS Aa Weed SSRs pw bhe MONE MOTE a Ee bs eke elles —56°C to +150°C 
“R” Series Burn-in Temperature . 0... ccc cc ce cence ete ee etetesnenentnbnenbnbebeeeceeeces +125°C 





WEIGHT: 32 grams with Connectors and Spacer 
" Avantek, inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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SPT-1821/1822 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) _ 





S-PARAMETERS 
FREQ Si 
GHz Mag Ang B 
1.000 30 106.9 -3 
1.500 27 66.9 -3. 
2.000 22 26.8 -3. 
2.500 16 -176 -3. 
3.000 .06 7.7 -3. 
3.500 .05 45.0 -3 
4.000 12 5.4 -3 
4.500 11 -—39.3 -3. 
5.000 13 —52.1 3. 
5.500 17 -90.3 -3. 
6.000 14 —137.7 -3 
6.500 .06 -177.1 -3 
7.000 .03 -71.7 -3 
7.500 13 -97.1 -3. 
8.000 22 -147.7 -3. 
8.500 25 149.5 -3. 
9.000 17 75.9 -3 
9.500 .08 —16.5 -3.53 
10.000. 11 —147.6 -3.79 
10.500. .16 133.6 -3.99 
11.000 19 70.1 - —4.07 
11.500 17 7.4 —4.04 
12.000 12 -55.2 —4.01 
12.500... .06 —119.2 —4.01 © 
13.000 .05 136.6 —4.04 
13.500 11 39.1 —4.04 
14.000 18 —36.0 —4.08 
14.500 19 —108.0 —4.19 
15.000 15 177.6 —4.28 
15.500 14 94.4 —4.29 
16.000 16 10.7 4.31 
16.500 15 -71.5 —4.23 
17.000 10 -172.7 —4.27 
17.500 11 67.0 —4,43 
18.000 18 —2.2 —4.50 
18.500 — 22 -53.9 —4,50 
19.000 17 -101.8 4.38 
19.500 .07 —108.4 4,31 
20.000 10 —92.0 4.38 
20.500 .10 —114.7 —4,37 
21.000 10 -—110.9 —4,36 
21.500 12 —150.8 —4.55 
22.000 .09 -135.6 —4,37 
22.500 09 —90.8 —4,.52 
23.000 27 —109.8 —4,99 


LINEARIZATION RANGE: 2.00 to 18.00 GHz | 
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Thin-Film Power Splitters/Combiners 
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SPT-1822 TYPICAL PERFORMANCE OVER TEMPERATURE 


KEY: +25°C 
85°C —— — — 
55°C =—--— 





Insertion Loss 





Insertion Loss, dB 
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— 
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Frequency, GHz 
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Isolation, dB 
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Frequency, GHz 
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Sz GPDEL PHASE 
Mag Ang ns DEG 
05 1.43 31 
04 88.73 31 
.09 24.89 _. 31 —7.21 
.09. -34.28 31 5.80 
.06 —87.05 32 —4.86 
02 —66.48 32 4.31 
.07 -72.79 82 -3.13 
12 —125.88 32 —1.80. 
14 173.65 32 -—.73 
14 110.77 32 53 
12 48.56 32 1.55 
.09 7.85 32 1.90 
10 6.61 32 2.25 
.16 -33.25 32 2.61 
.19 —75.69 32 3.79 
.18 —115.49 31 §.71 
16 —135.37 32 5.97 
.16 —173.87 34 3.01 
15 160.11 32 2.66 
.16 121.85 32 3.09 
16 74.96 32 3.56 
13 25.36 32 4.17 
12. . —12.36 32 4.18 
12 —38.86 33 3.47 
.16 —65.54 33 2.91 
.18 —106.88 33 2.00 
17 —147.99 33 93 
15 171.10 33 -.02 
14 135.74 32 —.33 
13 100.99 33 -1.04 
13 58.11 33 —-1.66 
13 17.79 33 -3.08 
14 —11.67 34 -5.39 
18 -39.62 33 6.94 
19 -74.64 33 -7.99 
17 —110.20 33 
11 —141.49 33 
.06 —139.86 34 
.07 —136.18 34 
.06 —174.65 34 
.03 —17.88 34 
14 —72.16 36 
17 —123.11 32 
15 —132.60 36 
26 —152.06 35 

Input VSWR 









NERPRRERP aE 
WT MIN EY ee 

Lge 3579 11 13 15 17 19 21 23 

Frequency, Gia . 


- Contact. your local representative, distributor or field ealee office for further Information. Listinge are in the back of thie Data Book. 


| SPT-1821/1822 
Thin-Film Power Splitters/Combiners 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) | 


S-PARAMETERS 
ener ee SS SS Sessa SSS SS esis SSS sSSSSSSGSe 

















FREQ Ss: S43 S32 S39 GPDEL PHASE 
GHz dB Ang ‘qB > Ang dB Ang - -. Mag ~ Ang ooo AS. DEG — 
1.000 —3.86 —112.4 3.8 —112.4 ~=-9.10  -128.3 .04 §.07 31 | 
1.500 -3.77 —168.4 3.8 —168.3 —12.41 178.5 05 82.91 31 
2.000 3.67 135.1 -3.7 135.4 -16.80 122.8 09 20.79 31 7.21 
2.500 -3.58 78.3 3.6 | 78.5. —24.18 57.4 10 -37.88 31 —5.80 
3.000 -3.50 20.8 -3.5 20.9 -32.62 —93.9 06 —87.75 32 —4.86 
3.500 —3.55 —36.9 -3.5 -36.8 —24.98 165.7 03 —67.24 32 431 
4.000 —3.65 —94.1 -3.6 —93.9 ~23.28 102.5 08 -75.40 32 -3.13 
4.500 -3.69 —151.1 —3.7 —150.9 —24.95 41.4 12 —129.28 32 ‘—1.80 
5.000 — -3.71 151.7 -3.7 151.8 -31.49 80.0 14 171.34 32 —.73 
5.500. -3.75 94.5 -3.7 94.6 34.44 155.4 14 108.74 32 53 
6.000 -3.71 37.3 3.7 37.4 -25.39 75.1 12 46.38 32 1.55 
6.500 —3.68 —20.8 -3.7 ~-20.6 -21.85 13.6 10 2.68 82 1.90 
7.000 -3.76 -78.9 -3.8 —78.7 —20.85 —46.3 10 —13.56 32 2.25 
7.500 3.89 —136.7 —3.9 —136.4 —21.91 —106.4 16 —39.02 32 2.61. 
8.000 —4.02 166.2 —4.0 166.7 -25.31 ‘—163.0 19 -78.13 82 3.79 
8.500 ~3.97 109.8 — 3.9. 109.6 32.55 -.. 108.8 17 —116.97 81 5.71 
9.000 -3.57 51.9 -3.6 51.1 31.67 . —41.4 16 —142.92 32 §.97 
9.500 —3.62 —9.3 —3.7 —9.0 —25.22 —120.2 16 177.65 34 3.01 

10.000 —3.85 —68.1 -3.9 —67.7 —22.40 178.8 14 153.56 32 2.66 

10.500 —4.04 —126.1 —4,.1 —125.7 —21.67 120.4 | 14 115.68 (32. 3.09 

11.000 . .. 4,16 176.2 |. 4.2. 176.5 —22.70 63.4 14 65.55 32 - 3.56 

11.500 —4.18 118.5 4,2. 118.9 -25.77 6.3 12 14.96 32 4.17 

12.000 ~ 4,12 60.4 4:1 - 60.8 -33.75 —§1.2 13 —29.11 .32 4.18 

12.500 -=4.10 1.5 —4.0- 1.7 —40.57 71.2 14 '—55.30 33. ° 3.47 

13.000 - 4,11 -§7.3 4.1 -§7.3 -30.50 233 . 15 -77.30 33 2.91 

13.500 —4.11 -116.4 4.1 —116.4 -27.32 -18.7 16 —115.13 33 “ 2.00 

14.000 —4.16 . —175.7 —4.2 —175.8 -25.00 —59.9 17 —159.20- .§ 33 93° 

14.500 —4.26 125.1 —4.3 125.3 —23.36 —108.5 16 157.81 33 —.02 

15.000 —4.30 66.3 —4.3 66.7 —23.26 -164.6 — 14 119.09 32 —.33 

15.500 —4.30 7.3 —4.3 7.4 ~-25.86 132.2 13 85.24 — 33 —1.04 

16.000 —4,.28 —51.9 4.3 —51.7 -33.90 50.8 12 47.36 33 © —1.66 

16.500 —4.21 —111.7 4.20 —111.4 32.78  -127.4 12 7.56 33 3.08 

17.000 —4.24 -172.2 -43 - -171.6 -—25.65 158.2 14 —22.96 - 84 ~5.39 

17.500 —4.36 127.8 4.3 . 128.7 —23.17 99.7 17 —48.33 33 —6.94 

18.000 —4.42 68.1 —4.3 68.7 —22.57 44.5 16 —81.19 33 -7.99 

18.500 4.44 8.6 —4.4 8.7 —23.28 -9.7 13 -115.22 33 

19.000 —4.31 —51.5 —4.3 —51.5 —25.67 —68.6 06 —147.27 33 

19.500 —4.26 -112.7 —4.2 —112.4 -31.75 -—148.7 03 -72.26 34 

20.000 —4.30 —174.1 “4.3 .. -173.7  -+81.75 © 54.3. 06 —79.74 34. —C 

20.500 —4,32 124.4 4.2. 124.4 -25.14 -31.3 06 —90.85 34 

21.000 —4.39 62.3 —4.5 62.6 - 23,88 -946 11 —60.53 34 

21.500 4.71 -2.5 4.7. —1.4 -25.98  -—153.6 21 —81.35 36 

22.000 _ 4.43 —59.1 —4.4 —58.4 ~22.63  -—109.1 23 —123.76 32 

22.500 4,57 -124.2 4.5 — —123.5 —16.51 —160.7 | 21 —140.55 36 

23.000 —5.01 173.8 48. . 174.1 —13.62 144.4 29 —160.25 35 





LINEARIZATION RANGE: 2.00 to 18.00 GHz 


Output VSWR : gy ‘Amplitude Match eS Phase Balance 








5 hae 

pee Ce EE EEEE) «f° ae vee 
E 5 . 2 o= > wi 
Pte) 





Qaw Va oa Ww 
oot TPT TT eB | } 
"4.3.5 7 9 11131517 19.2123 | "4 35 7 9.111315 17 19 21 23 13.5 7 9 111315 17 19 21 23 
Frequency, GHz Frequency, GHz Frequency, GHz 








+ Contact’ your local representative, distributor or field sales office for further information. Listinge are In the back of thie Data Book. 
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“Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


| | , w PLP-105 
QAVANTEK a | Thin-Film Low Pass Filter 


FEATURES - APPLICATIONS 





e DC -1 GHz | | _@ Communications Circuits — 
e Lumped Element Design e Celiular Telephone Systems 
e Small Size e Fiber Optics 
e Hermetic Surface Mount Package e Instrumentation 
e Light Weight | e Missile Systems 
| - | PP-38, p.16-35 
DESCRIPTION 7 
The PLP-105 is a thin-film, lumped-element, 5-pole low-pass much smaller and more repeatable than conventional 
filter packaged in a small 3/8” x 3/8” PlanarPak surface mount _ distributed or discrete lumped element designs. 


package. Use of thin-film lumped elements provides a circuit 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ Ta = —55 to +85°C unless otherwise noted) 


Charact aetic 7 Typical icarenieed Specie Unit 
acte | 
gaia To=25°C | Te =0° to 55°C Te=-ssrtosasre | 


Passband Frequency 

Stopband Frequency 

Passband VSWR 

Passband Insertion Loss (Maximum) 

_ Stopband Insertion Loss (Minimum) 
Amplitude Matching (Unit-to-Unit), T, = 25°C 
Phase Tracking (Unit-to-Unit), T, = 25°C 
‘Maximum Continuous Power : 











SCHEMATIC | TYPICAL PERFORMANCE OVER TEMPERATURE 
Passband Insertion Loss Stopband Insertion Loss 
| [se] om 0 
7 - oe be 
RFw a a aac ae a RFour E g 
~ ¢ #7 § 5 
5 3 
7] 77] 
c c 
= 0 2 4 6 8 1.0 a 0 1 2 3 4 5 6 
Frequency, GHz Frequency, GHz 
Passband VSWR Typical Amplitude Match for 4 Units 
a 0 
KEY: +25°C z a 
0f ne oo ee wl —95 
oh eee B ales POE RN 
| 5 
. 2 —50 
o 2 4 6 8 10 = 0 1° 2 8 4 5 6 
~ Frequency, GHz Frequency, GHz 
MAXIMUM RATINGS _ 
Continuous RF Power ......... 0.2 c cece cece cece eee eee e rece en seen seat areeenasenaeane awe +30 dBm 
Operating Case Temperature ......... eee eee e reer teen e ent ent e tee etnee eae erarees —55°C to +125°C 
Storage Temperature ......... 0. cee cece cere eee e teen een e teen eateries eaten eesac rc eeeees —62°C to +150°C 
“R” Series Burn-In Temperature .......... 0c cece eee eee eee e eee e eee eeeneeeeeeesssesssesesessssss +125°C 


WEIGHT: (typical) .5 grams 


Avantek, Inc. » 481 Cottonwood Drive, Milpttas, CA95035 ~ . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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PLP-105 


Thin-Film. Low Pass Filter 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
S-PARAMETERS 

















Si Sa Si2 Sx 
FREQ GPDEL 
_. GHz Mag Ang dB Ang dB Ang 7 Mag Ang | _ (ps) 
0.25 .07 —125.6 —0.34 —56.3 —0.37 -—56.8 .07 —124.8 . °. 648 
0.50 .06 170.4 -0.46 —114.7 ~—0.49 —115.1 .06 170.2 701 
0.75 .03 -~80.9 —0.57 -177.8 - —0.60 +178.3 .03 -73.8 845 
1.00 .08 -63.1 —0.91 106.0 ~0.95 105.4 .08 —59.7 1.1+03 
1.25 .67 —94.6 —4.91 4.7 ~4.94 4.2 .66 -91.9 © 811 
1.50 91 —165.6 —16.03 —68.2 —16.06 -68.6 .90 ~162.4 450 
1.75 93 152.9 -27.10 —108.7 -27.10 -109.4 .92 156.5 302 
2.00 94 123.0 -36. ~136.0 _ =—36.65 136.9 . 98 127.3. 196 
2.25 95 98.3 —48.17 —153.7 -~48.17 -156.2 .94 102.6 ~245 
2.50 95 76.9 ~60.00 ~131.6 -60.00 -135.8 .94 82.4 -733 
2.75 96 55.4 —59.57 ~65.6 -—60.00 -67.3 .95 62.0 79 
3.00 96 35.3 —53.97 -72.8 —53.97 ~65.9 .94 42.9 99 
3.25 95 15.1 —53.97 -81.8 —53.97 -80.8 94 23.8 152 
3.50 95 -4.6 —53.97 ~95.5 -53.97 —-101.1 94 4.8 254 
3.75 94 24.6 ~—50.45 —118.4 -53.76 120.4 .93 —14.2 204 
4.00 93 ~44.9 —50.45 —136.7 —50.45 —138.5 92 -33.9 226 
4.25 93 -65.4 —50.45 ~157.1 -~50.45 —161.1 92 -53.8 235 
4.50 92 -85.8 —47.95 -178.3 -47.95 -178.2 91 —74.0 232 
4.75 92 —106.8 -—47.85 160.7 —47.95 159.2 90 -94.8 243 
5.00 91 —128.1 —45.11 138.8 —45.11 138.0 90 —116.5 254 
5.25 91 —149.9 —43.09 115.9 —43.09 114.7 89 -138.8 265 
5.50 91 -~171.8 —41.36 92.0 ~41.36 90.1 89 ~161.1 265 





LINEARIZATION RANGE: .25 to 5.5 GHz 


a A a TE a TS DE TOE TE I TEETER TTS ETE I TES IT IIT LO BOI EE TOE ISIS, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of thie Data Book. 
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AVA -  PLP-207 | 
QAVANTEK _ OO Thin-Film Low Pass Filter 


FEATURES . | APPLICATIONS 

e DC -2 GHz ° Communications Circuits 

e Lumped Element Design — e Cellular Telephone Systems 
e Small Size e Fiber Optics 





e Hermetic Surface Mount Package e Instrumentation 
| ® Missile Systems 


PP-38, p.16-35 
DESCRIPTION 
The PLP-207 is a thin-film, lumped-element, 7-pole low-pass much smaller and more repeatable than conventional 
filter packaged in a small 3/8” x 3/8” PlanarPak surface mount distributed or disctete lumped element designs. 


package. Use of thin-film lumped elements provides a circuit 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ T, = —55 to +85°C unless saheiwie noted) 


Guaranteed Specifications 
Characteristic Typical 
Te = 25°C Te = 0° to 55°C Te = —55° to +85°C 


Passband Frequency 

Stopband Frequency 

Passband VSWR 

Passband Insertion Loss (Maximum) 
Stopband Insertion Loss (Minimum) 
Amplitude Matching (Unit-to-Unit), T, = 25°C 
Phase Tracking (Unit-to-Unit), Ts = 25°C 
Maximum Continuous Power 











SCHEMATIC TYPICAL PERFORMANCE OVER TEMPERATURE 
Passband Insertion Loss Stopband Insertion Loss 
3 3 °TFTRIT TTT 
Fn Seinen donee deere ae: RFour E E 
~ Tt ¢F 7 5 5 
3 5 
” 7] 
c ‘ Gc 
= 0 5 1.0 1.5 20 ~ 
Frequency, GHz Frequency, GHz 
Passband VSWR glee Amplitude Match for 4 Units 
2° 
KEY: +25°C ec a 
05°C = a = 
-§5°C ——-—— =; 2 
o 
e 
0 5 1.0 15 © 2.0 = 
Frequency, GHz Frequency, GHz 
ee 
MAXIMUM RATINGS 
Continuous RF Power .......... ccc cece ete cere eee e teat teen teeta nena ree eeeeesneseeenereeees +30 dBm 
Operating Case Temperature ........... cece eee ee eee eee teen e eee en nne sete ese neeaaeees —55°C to +125°C 
Storage Temperature ........ 0. cece cece eee teen een e enna nena tence eens esnsesanaaeaaees —62°C to +150°C 
“R” Series Burn-in Temperature ....... 0... ccc cece eee teen e een e een ee ee eeneseeerenersssessss +125°C 


WEIGHT: (typical) .5 grams 


LL ee at this Nats Book 
Avantek, Inc. +» 481 Cottonwoed Drive, Milpitas, CA 95035 ©. Contact your local representative, dietributor or field eales office for further Information. Uetinge are In the back of thie Data Book. 
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PLP-207 
Thin-Film Low Pass Filter 





AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 

















S-PARAMETERS 
emnnn nr reeer reer ree errr ere SSS SSS SSS SSS SSS ss ss SSD 
Si Sa Si2 Sz 
FREQ GPDEL 

GHz | Mag . Ang dB. Ang. dB Ang... Mag Ang. (ps) 

renner nner eee eee SSS SSS SSS SSS Ss SSS 
0.25 .05 —89.4 —0.29 31.4 -0.29 —81.2 .05 —-89.9 ; 358 
0.50 .08 —139.4 —0.42 -63.7 -0.41 -63.6 .08 —138.0 356 
0.75 .09 178.8 —0.50 —95.8 —0.50 ~95.7 .09 -178.9 382 
1.00 06 134.2 —0.54 —130.3 -0.54 -130.1 .06 132.2 399 
1.25 01 54.7 —0.60 —166.2 -0.60 -166.0 02 36.6 436 
1.50 02 —90.2 —0.71 154.4 —0.72 154.6 .03 —72.6 488 
1.75 01 —161.8 —0.89 110.4 —0.89 110.6 .01 —134.9 . 591. 
2.00 03 81.1 —1.21 57.2 —1.21 §7.3 03 58.3 804 
2.25 30 60.1 —2.74 —15.1 —2.72 —15.0 82 51.3 790 . 
2.50 75 -9.0 —9.49 -86.2 —9.52 —86.5 76 —11.2 533 
2.75 89 —55.5 —20.61 —134.2 -20.70 -133.7 90 —55.9 281 
3.00 . 92 —80.5 -30.50 —159.5 -30.50 -159.4 93 80.6 214 
3.25 94 ~97.4 —39.33 -178.8 -39.29 -177.2 .94 —97.5 172 
3.50 95 —109.6 —47.03 165.5 —47.03 165.9 95 —110.0 129 
3.75 95 —119.5 —50.60 153.9 —50.60 148.2 95 —120.7 237 
4.00 95 ~-127.8 ~-53.97 132.5 —53.97 129.8 95 —129.6 189 
4.25 94 -135.6 —53:97 115.5 —50.45 122.0 95 —138.0 31 
4.50 94 —143.0 —50.45 112.6 —40.45 113.7 94 —146.2 139 
4.75 93 —150.5 —50.31 100.1 —47.95 103.5 93 —154.3 41 
5.00 92 —158.0 ~47.95 96.4 —47.95 96.4 93 —162.4 79 
5.25 91 —165.9 —47.95 89.2 —46.02 94.2 92 —170.8 88 
5.50 91 —174.2 —46.02 81.2 —46.02 83.5 A —179.5 90 
5.75 91 -177.1 —45.93 73.0 44.43 73.7 92 171.6 98 
6.00 91 —168.1 44.43 64.2 —44.43 62.8 92 162.4 113 
6.25 91 —158.8 —44.43 54.0 44.43 54.1 92 153.3 75 
6.50 91 —149.2 —43.67 47.2 —44.43 45.5 93 143.9 92 
6.75 92 —139.3 —43.09 38.9 —43.09 37.2 93 134.4 113 
7.00 92 —131.0 —43.09 28.6 —43.09 28.8 93 126.8 76 
7.25 92 —121.9 —43.09 21.8 —43.09 21.1 93 118.6 116 
7.50 92 —111.3 —43.09 11.3 —43.09 12.8 93 108.9 116 


LINEARIZATION RANGE: .25 to 5.5 GHz 


' Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035- . Contact your local representative, dietributor or fleld eales office for further Information. Listings are. in the back of thie Data Book. 
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Thin-Film Low Pass Filter 


QAVANTEK ae 





FEATURES APPLICATIONS 


e DC -4 GHz | e Communications Circuits 
e Lumped Element Design | _ @ Cellular Telephone Systems 
e Small Size _-@ Fiber Optics 





e Hermetic Surface Mount Package = ®_‘Instrumentation . 
| e Missile Systems — 


PP-38, p.16-35 
DESCRIPTION | 
The PLP-407 is a thin-film, lumped-element, 7-pole low-pass much smaller and more repeatable than conventional 
filter packaged in a small 3/8” x 3/8” PlanarPak surface mount distributed or discrete lumped element designs. 


package. Use of thin-film lumped elements prowee a circuit 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ T, = —55 to +85°C unless otherwise noted) 
Typical Guaranteed ee 









- Characteristic 


Passband Frequency 
Stopband Frequency 
Passband VSWR 
Passband Insertion Loss (Maximum) 
IL Stop Stopband Insertion Loss (Minimum) 
AM Amplitude Matching (Unit-to-Unit), T, = 25°C 
PT Phase Tracking (Unit-to-Unit), T, = 25°C 
P Maximum Continuous Power 








SCHEMATIC TYPICAL PERFORMANCE OVER TEMPERATURE 
Passband Insertion Loss Stopband Insertion Loss 
m 00 om 0 
o Bee ‘7 
Rf Twn? Bro § og| | reat | 
ak T 7 T au Pg 
8 1.0 NN : 
ey 63 , 
0 6 101520253035 40 ~~ 0 2 4 6 8 10 12 14 
Frequency, GHz Frequency, GHz 
Passband VSWR Typical Amplitude Match for 4 Units 
ao 0 
KEY: +25°C cc o 
30 ———— é 3 
-§55°C ——-——- = 2 
3 
1.0 2 
0 5 101520253035 40 ~~ 0 2 4 6 8 10 12 14 
Frequency, GHz Frequency, GHz 
a nnn ee Ua UE EEE EERE 
MAXIMUM RATINGS 
Continuous RF Power .......... ccc ccc cc ccc cee eee eee e eter e eee ene enna teat eee e reese sere aenes +30 dBm 
Operating Case Temperature ..........- cece eect ence eee e eee e eee ete eee eennensssateaaaes —55°C to +125°C 
Storage Temperature ........ 0. ccc cece eee e eee eee tenn ene e nese nessa neeesererenenes —62°C to +150°C 
“R” Series Burn-in Temperature ......... 0.0 ccc cee eee rece renee een e ee een cent enneeeeeeeeeeeeenees +125°C 


WEIGHT: (typical) .5 grams 


EEE 
Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are In the back of this Data Book. 
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PLP—407 
Thin-Film Low Pass Filter 


AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit @ +25°C ambient) 
S-PARAMETERS 


























S41 Sa Si2 Sx 

FREQ GPDEL 
GHz Mag Ang dB Ang dB Ang Mag Ang (ps) 
0.50 .03 —57.7 —0.31 —34.0 —0.31 —33.9 .03 —59.7 190 
1.00 .04 —128.2 —0.38 —68.2 —0.38 —68.0 .03 -140.8 188 
1.50 .04 176.8 —0.44 —102.2 0.44 -102.1 .04 147.4 195 
2.00 .01 103.8 —0.48 —137.4 0.49 -137.2 02 54.0 184 
2.50 .03 —68.1 —0.53 —170.7 0.54 -170.6 .04 -67.5 213 
3.00 .03 —72.4 —0.61 —150.8 —0.61 151.0 .01 -152.0 232 
3.50 12 —2.53 —0.74 —109.0 —0.75 109.2 12 30.2 250 
4.00 27 —34.0 —1.08 64.0 —1.10 64.1 26 -17.8 303 
4.50 10 39.3 —1.05 9.4 —1.05 9.5 .08 —36.5 433 
5.00 .68 9.5 —4.81 —68.5 —4.86 -68.5 .67 19.5 261 
5.50 91 32.4 —13.57 —115.5 —13.59 -—115.3 91 —26.8 128 
6.00 93 —53.0 —20.88 —138.7 -20.83 -138.3 93 —50.5 96 
6.50 92 —66.8 —26.62 —156.1 —26.61 —155.6 93 67.1 56 
7.00 92 -76.2 —31.73 —166.2 31.73 -165.7 92 -79.0 47 
7.50 92 —85.4 35.44 —174.7 35.44 -173.9 92 -90.3 15 
8.00 91 —95.2 —37.72 -177.4 —37.72 -177.2 92 —102.0 139 
8.50 92 —105.4 —37.42 —157.3 —37.42 156.4 93 —114.0 143 
9.00 93 —118.3 38.74 —131.6 —38.41 130.8 93 —128.2 154 
9.50 93 —135.6 —38.41 -103.8 —38.41 104.0 92 —145.5 162 
10.00 92 —158.0 37.72 74.6 —37.72 74.7 91 —165.5 169 
10.50 91 176.7 -37.72 44.2 —37.72 45.1 90 173.6 157 
11.00 90 153.6 —38.09 15.9 38.41 17.0 90 156.1 — 112 
11.50 91 137.0 ~39.17 4.3 -39.17 ~2.0 91 143.7 168 
12.00 91 126.7 —40.49 —34.7 —40.49 -33.1 91 136.9 -19 
12.50 92 121.4 —46.02 —31.2 —46.02 -27.9 92 133.2 —86 
13.00 93 118.8 —43.67 —15.7 —42.9 —13.3 93 131.3 97 
13.50 93 117.9 —40.91 -33.3 —40.40 34.7 93 131.7 180 
14.00 ' ° 93 - 1416.7 —44.58 —65.8 —43.09 -67.3 93 131.8 —126 
* 14.50. 94 - 114.2 a ~49.24 -43.1 47.95 44.1 93 129.6 0 
15.00 _ 93. 110.8 49.24. 43.1 —50.45 42.3 93 125.7 0 


"_LINEARIZATION RANGE: .25 to 5.5GHz 


a ae a a a a CE a Sa OE EE EO EEE DE IP TE SE EE TS TT ST TE I TT OS SSE A OTE TT EE EE TOES TE EIEIO BRETT 
Avantek, Inc. - 481 Cottonwood Drive, Milpitas, CA95035 ~. Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of this Data Book. 
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MIXERS 





SELECTION: GUIDE. é:s:0.o acciiere sete 
MODEL NUMBER SELECTION GUIDE 


THIN-FILM MIXERS 
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QAVANTEK SassionGute 


PRODUCT DESCRIPTION 


Thin Film Mixers 


Avantek’s series of Thin-Film Ceramic Mixers features 14 dif- 
ferent types of double- and triple-balanced mixers with RF/LO 
frequency ranges from 0.75 GHz to 26 GHz and IF from DC to 
10 GHz. 


Thin Film Mixers offer excellent gain and phase matching and 
tracking from unit-to-unit and lot-to-lot, with no compromise in 
performance specifications. 


Superior stability over temperature is a result of the thin film 
alumina substrate construction. Conversion loss on these 
mixers typically varies <0.5 dB from —55° to 100°C. 


The planar design and construction can survive high levels of 
thermal shock, mechanical shock and random vibration. 
Welding and thermo-compression bonding is used through- 


out instead of solder for improved performance and reliability. | 


Thin. Film Mixers are supplied in Avanpak stainless steel 
hermetic cases. All TFX Series Mixers are available with a 
variety of connector options on all ports. 


Included in the Thin Film models are block converters with 
high microwave IF frequencies and band overlap, wideband 
mixers with decade plus penowan and a .75 to 18 GHz dual 
channel mixer. 

Applications include multi-channel system design due to the 
excellent amplitude and phase tracking between mixers with 
little or no matching or selecting required. Thin-Film Mixers 
are designed so that all units can be dropped into existing 
sockets with minimal change in system performance. 


Avanpak DBX/DBY Mixers 
Avantek’s DBX/DBY Series covers the frequency range .05 to 


18 GHz with various IF response frequencies ranging from DC 


to 10 GHz. 


All DBX/DBY mixers feature high isolation, relatively low 
conversion loss and a good 50-ohm match (low VSWR) at all 
ports for ease of integration with other RF components. . 


The DBX/DBY Series uses precisely matched Schottky- 
barrier diodes and a “quasi-planar” physical construction for 
excellent overall symmetry. Construction techniques result in 
high LO-to-RF isolation, extremely low single-tone inter- 
modulation distortion and very good amplitude and phase 
match characteristics. 


Applications include use in threat warning self protection 
jammers and wideband heterodyned receivers. This series is 
also ideal for narrowband low IF frequency requirements. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


These mixers are supplied in Avanpak DBX and DBY cases. 
The DBY is a smaller version of the DBX and is used in 
compact stripline/microstrip systems. The DBY offers all of the 
same performance and reliability advantages of the DBX 
package. 


Planarpak™ Surface Mount Mixer 


The PPM-2515M is a triple balanced surface mount mixer with 
a frequency range of .05 to 2.5 GHz and an IF range of .001 to 
1.5 GHz. 


This PlanarPak mixer uses precisely matched monolithic 
beam lead Schottky diodes and polyimide insulated baluns to 
yield excellent performance over more than five octaves of RF 
and LO bandwidths. With overlapping RF, LO and_ IF 
frequency ranges there is still greater than 25 dB of port-to- 
portisolation. IF bandwidths up to 1500 MHz are obtained with 
very flat conversion loss. Good 50-ohm mateh i is realized at all 


- ports. 


UMX Double Balanced Mixers. 
Avantek’s UMX Series of double balanced mixers covers the 


frequency range 1 to 5500 MHz with various IF response 


frequencies ranging from DC to 1300 MHz. | 


_ The UMX Series features high isolation and good 


harmonically-related intermodulation product suppression. 


- The UMX double balanced mixers have been designed for 


low cost/high performance applications. They are supplied in | 


the hermetically sealed TO-8 package. 


Avanpak Mixer-Preamplifiers _ | 
The MXA Series of Avanpak mixer-preamplifiers integrates 


- Avantek’s mixer and thin-film amplifi er prea into a mini- 
ature microwave flatpack. 7 | 


_ MXA devices cover the frequency range from .05 to 18 GHz 


on the R and L ports with frequencies up to 2 GHz. 


- Virtually any combination of selected mixers. and amplifiers 


may be cascaded to meet customer needs. All combinations 
are packaged in Avanpak MA-X cases which are small size 
and light weight and can be used for ees stripline or 
microstrip applications. 


Avantek Doubler 


Avantek balanced doubler operates over the eatieaey range 
of 75 MHz to 2 GHz. - 


+ Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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Selection Guide 





Mixer Model Number Selection Guide 


TF X-18075-1 








Construction 
TF = Thin-Film 
7 DB = Duroid Board 


Case Type 

X = .96” x .66” (Standard Case) 

Y =.80” x .59” (Small Case) 

K = Model 2621 (Unique Case) _ - 

W = Model 18075 Dual Channel Mixer 
(Unique Case) 





Model Number < 






Connector Configuration Designation 


Dash ee Connectors. | 
Number  R Port !Port L Port 













“~NSSe7nZzvT 


a ee | 
See the following case drawings for connector options: _ 


DBX/TFX, page 16-10 
DBY, page 16—11 
TFK page 16-44 
TFW, page 16-45 





Avantek’s Mixer model number selection guide allows the end Contact your nearest Avantek direct sales engineer, manu- 
user to specify either thin-film or duroid board technology, facturer’s representative, and/or distributor for assistance in 
case type, model number and connector configuration. ordering Avantek Mixer products. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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Mixers 
Selection Guide 


MIXER SELECTION GUIDE 
nn Etna 


THIN FILM MIXERS* 
Typical Specifications at 25°C Case Temperature 





Frequency Range Conversion Isolation 


RF/LO IF Loss LOtoRF LOtolF VSWR Case Page 
Model No. (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 
TFX-72LU/M/H 2-7 DC—1.0 6.0 35 35 2.5 2.0 TFX 7-6 
TFX824M/H 2-8 00540 © 75 © 22 35 2.0 2.0 TFX 7-18 
TFX-158L/M 8-15 DC-—1.0 6.0 30 30 2.0 2.0 TFX 7-8 
TFX-167L/M 7-16 DC-—4.0 6:5 30 20 2.5 2.0 TFX 7-10 
TFX-184L 4-18 DC—4.0 7.0 25 20 2.5 2.5 TFX 7-12 
TFX-185L 5-18 DC-5.0 }# 65 25 20 2.0 2.5 TFX 7-14 
TFX-186L 6-18 DC—5.5 6.5 30 25 2.5 2.5 TFX 7-16 
TFX-18075L/M/H 75-18 DC-05 8.0 25 20 2.7 2.5 TFX 7-24 
TFW-18075D 75-18 DC—0.3 7.0 25 20 2.7 2.5 TFW 7-26 
TFX-2021M/H 2-20 DC-0.5 7.5 25 30 2.5 2.0 TFX 7-20 


TFK-2621M 2-26 DC-—0.5 8.0 35 25 2.5 2.5 TFK 7-22 


*Mixers are available for use with low-power (+7 to +13 dBm), medium power (+10 to +17 dBm), and high-power (+17 to +24 dBm) LOs. The TFX-824 has two 
diode quads and operates with medium (+10 to +17 dBm) and high-power (+13 to +20 dBm) LOs. ta 





DBX/DBY MIXERS 
Typical Specifications at 25°C Case Temperature 
Frequency Range Conversion Isolation 

RF/LO IF Loss LOtoRF LOtolF VSWR Case Page 
Model No. (GHz) (GHz) (dB) _ (4B). (dB) = RF Port LO Port Type Number 
DBX/DBY-3503M/H® .05-3.0! .001-3.0 8.0 30 35 2.0:1 2.0:1 DBX or DBY 7-50 
DBX/DBY-72L/M/H 2-7 DC-1.5 6.0 35 25 2.5:1 1.7:1 DBX or DBY 7-28 
DBX/DBY-824M/H?_ 2-8 © .005-4.0 6.5 25 30 2.0:1 1.5:1 DBX or DBY 7-43 
DBX/DBY-1221L/M/H - 212 | DC-1.3 . 6.0 35 25 2.5:1 2.0:1 DBX or DBY 7-45 
DBX/DBY-158L/M/H 8-15 DC-1.0 6.0 30 20 2.0:1 1.5:1 DBX or DBY 7-30 
DBX/DBY-167L/M/H | 7-16 ' DC-4.0 6.5 30 20 2.0:1 1.5:1 DBX or DBY 7-32 
DBX/DBY-184L/M/H2 " 418 ~ DC-4.0 6.5 30 20 2.5:1 2.0:1 DBX or DBY 7-34 
DBX/DBY-185L/M/H_ «6-18 DC-6.0 6.5 30 20 2.0:1 1.5:1 DBX or DBY 7-38 
DBX/DBY-186L/M/H 6-18 DC-7.0 7.0 30 20 2.0:1 1.5:1 DBX or DBY 7-40 
DBX/DBY-184LS/MS/HS 4-18 DC-1.5 6.5 30 30 2.0:1 2.0:1 DBX or DBY 7-36 
DBX/DBY-1824M/H$ 2-18 .005-4.0 7.0 25 30 2.5:1 2.0:1 DBX or DBY 7—47 
DBX/DBY-18212M/H? 2-18 0.5-10 75 30 20 2.5:1 2.0:1 DBX or DBY 7-52 


rs www 


NOTES. 1. LO =.05-3.5 GHz 
2. Also available with LS/MS/HS suffix (page 7-36) with 30 dB typ LO to IF isolation and IF response to 1.5 GHz for swept frequency applications 
3. Triple balanced mixer (balanced on all three ports) 


TT  ————_ 


SURFACE MOUNT PACKAGE MIXER 
Typical Specifications at 25°C Case Temperature 


53 Frequency Range Conversion Isolation 
RF & LO IF Loss LOtoRF LOtolIF VSWR Case Page 
Model ~ (GHz) (GHz) (dB) (dB) (dB) RF Port LO Port Type Number 


PPM-2515M.. sit . 052.5 . - .001-1.5 7.6 35 | 35 15:1. 25:1. PP-38M 7-55 | 


ea 
Avantek, Inc. « 481.Cottonwoed Drive, Milpitas, CA 95035 —. Contact your local representative, dietributor or fleld eales office for further information. Listings are in. the back of this Data Book. 
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MIXER SELECTION GUIDE (continued) 











UMX MIXERS 
Typical Specifications at 25°C Case Temperature 
_ Frequency Range Conversion _ Isolation | a 
RF & LO IF Loss LOtoRF LOtolIF VSWR Case Page 
Model (MHz) (MHz) (dB) (dB) (dB) RF Port LO Port Type § Number 
UMX-520 1-500 DC-500 6.0 — 55 45 1.4 15  ° TO-8M 7-57 
UMX-5701 1-500 DC-500 55 35 45 1.2 1.8 TO-8M 7-59 
UMX-2020 10-2000 DC-1000 — «70 40 ~ 30 2.0 2.0 TO-8M 7-61 
UMX-4220 3700-42002 DC-1300. 5.0 | 35 25 15 1.5 TO-8M 7-63 





NOTES. 1. +27 dBm LO drive, +32 dBm intercept point 
2. LO = 2400 to 5500 MHz 























MIXER/PREAMPLIFIERS' 
Typical Specifications at 25°C Case Temperature 
Power 
Output 
RF-IF Noise for1dBGain DC 
Frequency Range Gain Figure Compression Current 
Consisting of the fre flo fir (dB) (dB) (dBm) (mA) Case Page 
Model —_— Following Products | (GHz) (GHz) (MHz) Min. Typ. Min. Typ Type Number 
MXA-2512 DBX-3503, UTO-440, UTO-210- 5-20 .5-2.0 10-200 10 11 6 30 MA-3 7-65 
MXA-3012? DBX-3503, UTO-1012, UTO-1013 - .05-3.0 .05-3.5 10-1000 20 105 7 50 MA-2 7-65 
MXA-7202 TFX-72M, UTO-514, UTO-516 2-7. 2-7 30-160 22 8.5 9 45 MA-2 7-65 
MXA-7203 TFX-72M, UTO-514, UTO-516, UTO-509 2-7 2-7 30-160 33 8.5 20 135 MA-3 7-65 
MXA-10911 TFX-186M, UTO-222 9-10 9-10 70 20 9 18 50 MA-1 7-65 
MXA-18422 TFX-184M, UTO-2012, UTO-2012 — 418 4-18 500-2000 9 11.5 12 100 MA-2 7-65 
MXA-18423 TFX-184M, UTO-2012, UTO-2012, UTO-2013 418 418 500-2000 18 11.5 © 19 200 MA-3 7-65 
NOTES. 1. Sample Listing of possible Mixer/Amplifier combinations 
2. Power out at 1 dB compression is +3 dBm (Min.) from .05 to .6 GHz RF input frequency on MXA-3012 
DOUBLERS 
Typical Specifications At 25°C Case Temperature 
Input Port Output Port | | 
Frequency _ Frequency — Conversion . . a 
Range Range Loss VSWR VSWR | Case Page 
Model (MHz) (MHz) (dB) Input Output — Type Number 
DRX-2075 75-2000 150-4000 11 2.0 2.0 DRX 7-67 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of this Data Book. 
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QAVANTEK 


TFX-72L/M/H 
Thin-Film Mixer 
2 to 7 GHz Double Balanced 





FEATURES 


e Double Balanced 

@ All Thin-Film Ceramic 
Construction 

® 2to 7 GHz RF and LO Bandwidth 

e DC to 1.2 GHz IF Bandwidth 

e 6 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude. 
Matching and Tracking 


DESCRIPTION 


The TFX-72 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry. using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit ele- 
ments are attached and interconnections are made with 
thermocompression bonding and gap welding for high reliabil- 


_ APPLICATIONS 
_@ Ideal for 2 to 6 GHz and 3.7 to 
4.2 GHz Down Conversion 
e Threat Warning Systems 
e Self Protection Jammers 
e Wideband Heterodyned 
Receivers 
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ity, accurate placement of components, and reduction of 
parasitics. Thin-film. design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 








we 


DC-12| DC-5 55/75 
DC-1.2. 6.5/8.5 








27 DC-12| DC-5 6.5/8.5 
DC-1.2 7.5/9.5 


MAXIMUM RATINGS 
Peak Input Current @ 25°C 





















200 mW @25°C 
100 mW @ 100°C 


Continuous RF Input Power 





Weight (typical): TFX — 22 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


L, M, H suffix models specified @ PLo = +7, +10, +17 dBm respectively 


haa 
Conversion Loss 


| L to = Rto = 
RF/LO @Fir dB @Fwo @Fio 
GHz GHz | Typ/Max. | GHz ak GHz 
| 2-7 35/25 35/20 
Po = 7) ae i 0) 
DC-12| DC-5 5.5/7.5 35/25 35/20 
DC-12 6.5/8.5 Po= = Pio= rt) 


35/25 35/20 +20 
Pic ae 7) (Pro = +20) 
*MIN/MAX SPECS ee | 55° TO 
+ ee | TYP SPECS ARE FOR 25°C 


100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp 


. Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 





pi 
ae 






—55° C to + 100°C 
—65° C to + 125°C 


TFX—72L/M/H 
— Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/413; M: 410/417; H: +17/424 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBe) 
(Measured with —10 dBm RF Input) 


(5 | 5| e4| o6 | 7 | 90] 70] 












-- Conversion Loss | dig nig Conversion. .Loss 














- “a : 
” sc = 
gfatr{ fete fel eo} g ge iek | RK 
6 (3 | 67] 71] 74 | 50] 74| 72| = =  eeclael 3 
= 3° 
o rd  ¢ 
< S £ 
x 
Le 8 8 10 
2 3 4 5 6 7 
Pif2tTs/4{ 5s fre , GHz fae, GHz 
LO HARMONICS i 
a Conversion Loss = Conversion Loss ss 
mo) a = | mo) 
g g g 
: : F 
3 8 | 
far, GHz a ta GHZ fan, GHz 
L Port to R Port Isolation L Port to | Port Isolation R Port to | Port Isolation 
7 2 
= 
§ § 
3 & 
3 3 
i ; 2 3. 4 5 6 67 
fro , GHz fo GHZ fr, GHz | 
R Port VSWR LPortVSWR | Port VSWR 
1.0 
oc 20 oc 
= = 
> 3.0 S 
4.0 : 
3 4 5 6 7 0 4 8 1.2 





frre * GHz . fre ; GHz . ’ . . fir, GHz 


EA a TT TI TTT A LEE ITEP IED IEE NSIT EP GY IIT ETT IOI ET TO ITT IE 
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QAVANTEK 


TFX-158L/M 
Thin-Film Mixer. 
8 to 15 GHz Double Balanced 





FEATURES - APPLICATIONS 

e All Thin-Film Ceramic © Bto 15 GHz Applications 
Construction e Low Cost 11.7 to 12.2 GHz 

e 8 to 15 GHz RF and LO Downconverter 
Bandwidth e EW Systems 


e DC to 1 GHz IF Bandwidth 

e 6 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 


The TFX-158 double-balanced mixers are fabricated with. 


double-sided ceramic thin-film circuitry using completely 


planar construction and a single beam lead Schottky diode: 


quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 
elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 
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ability, accurate a plocement of components, and reduction of 
parasitics, Thin-film' design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5 degrees and amplitude differ- 
ences are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


L, M suffix models specifi ied @ nas +7, +10 dBm respectively 





eh 


8-10 25/18 
10-15 36/25 


8-10 25/18 
10-15 35/25 


ole 
| nsw | mscom || | 


*MIN/MAX SPECS | Wor PSPECSAREFORI5° 55° TO 
+ 100°C, | Wor PSPECSAREFORI5° SPECS ARE FOR 25°C 






MAXIMUM RATINGS 
Peak Input Current @25°C 
Continuous RF Input Power 








100 mA DC | Pin Temperature 260°C for 10 Sec } Operating Case Temp -55°C to + 100°C 


100 mW @ 100°C 
481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales: office for further information. Listings. are In the back of this Data Book. 
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Weight (typical): TFX—22 grams (with connectors) 


Avantek, Inc. . « 


TFX-158L/M 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (Lo Power Range Vs. Model Suffix—L: +7/+13; M: +10/+17 dBm) 
Typical Single Tone Intermodulation 


Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 


(s [-[ 7] [6] oo] on 








ConversionLoss i —sss—(itsé‘“—;~*~*‘C« conversion Loss 



















m 4 @ 
<a P| i -) 
S sia etelutrte| gy) |, g 
6 (3 | 75] 7} 75 | 50 | 75] 80] § 2 laa aa | 
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: ge 
; ® 
= > 
: Gl tee 
& ar 10 +12 14 ~«18 : 
pit 27 3t 4] 8) fap, GHz | fap, GHz 
LO HARMONICS _ . 
oa - “. Conversion Loss | Conversion Loss Conversion Loss: 
anf | H = ie 
=< i g 
: °o r=} ) 
—z 
fap, GHz fap, GHz _ fap» GHz 
re Port to R Port Isolation | —-_L Port to | Port Isolation ~ R Port to | Port Isolation 
10 
3 2 S 
¢ 39 <. 
3 2 
.: 3 
60 
8 10 12 14 16 | 
_ fro, GHz. 4s fro, GHz far, GHz 
R Port VSWR L Port VSWR | Port VSWR 
1.0 : 
cc 2.0 & 
= 
B Pa fp 100 MHz —B 
oo 
8 10 12 14 16 pe 
a frre, GHz ; fro, GHz - Be iu fp , MHz 
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QAVANTEK _ »-eenne 


7 to 16 GHz Double Balanced 





FEATURES | APPLICATIONS 





e All Thin-Film Ceramic @ 7 to 16 GHz Band Folding 

Construction | Applications 
e 7 to 16 GHz RF and LO e Narrowband, Low Cost 

Bandwidth Applications 
e DC to 4 GHz IF Bandwidth e EW Systems TEX, p. 16-10 
e 6 dB Conversion Loss | 
e Low VSWRs All Ports 
e Excellent Phase and Amplitude 

Matching and Tracking 
DESCRIPTION 
The TFX double-balanced mixers are fabricated with double- accurate placement of components, and reduction of 
sided ceramic thin-film circuitry using completely planar parasitics. Thin-film design and construction techniques 
construction and a single beam lead Schottky diode quad. result in extremely low single tone intermodulation distortion, 
The ceramic substrates utilize double-sided metalization, superior stability over temperature, and excellent amplitude 
allowing broadside coupled baluns with two lines to be fabri- and phase match characteristics. Conversion loss typically 
cated, one on each side of the substrate. Circuit elements varies by +0.5 dB from —55° to +100°C. Phase deviations from 
are attached and interconnections are made with thermo- unit to unit are typically within +5° and amplitude differences 


compression bonding and gap welding for high reliability, are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
L, M suffix models specified @ Pio = +7, +10 dBm respectively 


ier 

Conversion Loss | Rol | 

RF/LO @Fr dB — tie dB = 

or - eo — 

a ae EEN 
2-4 7.5/9.0 9-16 25/20 (Proz+ 7) | (Pro=+10) 


i Dc-4 | DC2 ~ 6.5/8.0 7-16 30/20 7-9 16/12 7-16 


2-4 7.5/9.0 9-16 25/20 
MAXIMUM RATINGS 


Peak Input Current @25°C 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp —55° C to + 100°C 
Continuous RF Input Power = 200 mW @25°C a Storage Temp —65° C to + 125°C 


100 mW @ 100°C 
a 
Avantek, Inc. « 481 Cottonwocd Drive, Milpitae,CA 95035 . Contact your-local representative, dietributor or field eales office for further information. Listings are In the back of thie Data Book. 


Welght (typical): TFX—22 gram (with connectors) 
7-10 




































Pio = 10 Poe nan 


*MIN/MAX SPECS GUARANTEED —55° TO 
+ 100°C, TYP SPECS ARE FOR 25°C 




















TFX—167L/M 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/413; M: +10/+17dBm) 





Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 


|5 |—| 77} sz | a6 | oo | o4| 


Conversion Loss Conversion Loss 
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8 
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fe) oo fe) 
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| 3 3 
3 8 8 
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R Port VSWR L Port VSWR | Port VSWR 
1.0 
2.0 
s 
4.0 
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fro, GHz . fir , GHz 
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..TFX-184L. _. 
Thin-Film Mixer 
4 to 18 GHz Double Balanced — 





FEATURES APPLICATIONS 
e All Thin-Film Ceramic 
Construction ~ __ Applications 
e 4to 18 GHz RF and LO e EW Systems 
Bandwidth e Wideband Heterodyned 
e DC to 4 GHz IF Bandwidth — Receivers 
e 6 dB Conversion Loss | 
e Low VSWRs All Ports 
e Excellent Phase and Amplitude 
Matching and Tracking 
DESCRIPTION. 


The TFX double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 


elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 


e 4to 18 GHz Band Folding 
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ability, accurate placement of components, and reduction of 
parasitics. Thin-film. design and construction techniques 
result in extremely low single tone intermodulation distortion, 


superior stability over temperature, and excellent amplitude 


and phase match characteristics. Conversion loss typically 


varies by +0.5 dB from -55° to +100°G. Phase deviations from 
“unit to unit are typically within +5° and amplitude differences 


are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm ise 


L suffix model specified @ P,, = +7 dBm 









RF/LO @Fr . on @Fio 
GHz. GHz | Typ/Ma GHz . 


DC-3 7.0/9.0 
34 ~—-8.6/10.0 


ia | 















4-16 25/20 
4-18 25/18 





MAXIMUM RATINGS 


Peak Input Current @25°C _ 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp 


200 mW @ 26°C 
100 mW @ 100°C 


Weight (typical): TFX —22 grams (with connectors) 


Continuous RF Input Power 
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GHz . a . Ghz 







6-9 
9-18 






ee 
Conversion Loss _—_—b te _—_{_tiol __{__Rel — pression 














10/7 
1612 | 6-18 
35/20 | 4418 Pon +7) Poo = ae 0) 

‘MIN/MAX SPECS GUARANTEED -55° TO 
+100°C, TYP SPECS ARE FOR 25°C 


—55° C to + 100°C 


Storage Temp —65° C to + 125°C 


¢ Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 


TFX-184L 
_ Thin-Film. Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power: +7 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with —10 dBm RF input) 


5 | 7] 70] o | | 20} 4 
14 | 04] vol 25 | o6 | 74] 26 
3 | eo | 73 {75 [51 [7a | 80. 
2 | 68] 65] 57 | es | 72] 6 
[1 | 20] of 42] a] ss] 48 
po | — | sof | 2] a] — 













Conversion Loss 


840? pas 
2 6 = 10 14 


Conversion Loss 






RF HARMONICS 
Conversion Loss, dB © 
Conversion Loss, dB 











F tolil2i314|5 a 18 
LO HARMONICS frp, GHz 
Conversion Loss Conversion Loss Conversion Loss 
8 g a 
‘ik iced g g 
§ fir= 1 GHz § : | 
5 5 
fre GHz fre, GHz , fre GHz 
L Port to R Port Isolation L Port to | Port Isolation R Port to | Port Isolation 
m 
m=) 
§ 
3 
fro , GHz flo , GHz fre GHz 
R Port VSWR L Port VSWR | Port VSWR 





fre; GHz flo ; GHz 
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TFX—185L | 
Thin-Film Mixer 
5 to 18 GHz Double Balanced 





QAVANTEK 





FEATURES APPLICATIONS 
© All Thin-Film Ceramic e 5 to 18 GHz Applications 
Construction ‘Requiring DC to 5 GHz IF 
e 5 to 18 GHz RF and LO Response 
Bandwidth ' e EW Systems 





e Wideband Heterodyned 
Receivers 


DC to 5 GHz IF Bandwidth 

6 dB Conversion Loss 

Low VSWRs All Ports 
Excellent Phase and Amplitude 
Matching and Tracking 


TFX, p. 16-10 


DESCRIPTION 


The TFX-185 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 
planar construction and a single beam lead Schottky diode 
quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 
elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 


ability, accurate placement of components, and reduction of 


parasitics. Thin-film design and construction techniques 


result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


L suffix model specified @ Pro = +7 dBm 









| coma | ta" ae pression 


FILO @Fr dB @Fo «GB. @Fio dB pa Point 
Suffix} GHz GHz | Typ/Max. | GHz Typ/Min.} GHz  Typ./Min. 









fs @RF, dBm 


























5-6 10/7 
DC-.5 6.0/8.5 5-18 25/20 6-9 15/12 
DC-5 = 7.5/10 9-18 30/20 


eS ee SPECS GUARANTEED —55° TO 
+ 100°C, TYP eS ee ARE FOR 25°C 


MAXIMUM RATINGS _ 
Peak Input Current @25°C -55° C to + 100°C 


—65° C to + 125°C 


100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp 


Continuous RF Input Power 200 mW @ 25°C Storage Temp 


100 mW @ 100°C 
Weight (typical): TFX— 22 grams (with connectors) 





Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further information. Lietinge are In the back of this Data Book. 
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TFX—185L 
Thin-Film Mixer. 
TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/413 dBm) _ eer 


Typical Single Tone Intermodulation 
_... Suppression @ 25°C (-dBc) | 
‘(Measured with —10 dBm RFF input) 


Conversion Loss. 








Conversion Loss 
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LO HARMONICS fp, GHz 
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‘fre GHz as ee fre GHz fee i =p fre, GHz 
L Port to R Port Isolation L Port to | Port Isolation 


R Port to | Port Isolation 
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QAVANTEK 


TFX—186L 
Thin-Film Mixer 
6 to 18 GHz Double Balanced 








FEATURES .. _APPLICATIONS 
e All Thin-Film Ceramic e 6 to 18 GHz Band Folding 
Construction - ~ Applications 
e 6 to 18 GHz RF and LO e EW Systems | 
Bandwidth e Wideband Heterodyned . 
© DC to 5.5 GHz IF Bandwidth Receivers TFX, p. 16-10 


e 6 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 
The TFX-186 double-balanced mixers are fabricated with 


double-sided ceramic thin-film circuitry using completely. 
planar construction and a single beam lead Schottky diode 


quad. The ceramic substrates utilize double-sided metaliza- 
tion, allowing broadside coupled baluns with two lines to be 
fabricated, one on each side of the substrate. Circuit 
elements are attached and interconnections are made with 
thermocompression bonding and gap welding for high reli- 


ability, accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques 


result in extremely low single tone intermodulation distortion, 


superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and onener differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured i ina 1 50-ohm system) 


L suffix model specified @ Pio = +7 dBm 








Conversion Loss 





DC-1 6.0/7.5 
DC-4 6.5/8.0 
DC-45.5 7.5/9.0 


MAXIMUM RATINGS 
Peak Input Current @ 25°C 
Continuous RF Input Power 









200 mW @ 25°C 
100 mW @ 100°C 


Welght (typical): TFX—22 grams (with connectors) 





Avantek, Inc. « 


‘feolations 


my rer tet 
IF @Fr dB @Fi0 
GHz GHz | Typ./Max a. etre GHz 


30/20 28 
o8 220 her Pons 7) Pio- rel) 
a SPECS GUARANTEED -55° TO 
+ 100°C, TYP a ARE FOR 25°C 


100 mA DC | Pin Temperature 260°C for 10 Sec} Operating Case Temp 


481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listinge are in the back of this Data Book. 







eile Op. 






Typ./Min. 






TFX-186L 
es, Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power: +7 dBm) 
Typical Single Tone Intermodulation 


Suppression @ 25°C (—dBc) 
(Measured with —-10 dBm RF input) 


fs [| ze {+62 | 05 | ot | 83] 






Conversion Loss 
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3s s 3 
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TFX-824M/H 
Thin-Film Mixer 
2 to 8 GHz Triple Balanced 









FEATURES APPLICATIONS | | 

e All Thin-Film Ceramic e Upconverters Requiring Wide ear es 
Construction Low Frequency Bandsof0.1to Soko 

e 2to 8 GHz RF and LO Bandwidth 2 GHz to Be Converted Into a oa _ ee RA 

e 0.005 to 4 GHz IF Bandwidth Common IF Band Such As 2to iaronenty 


e 7 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 


DESCRIPTION 
The TFX-824-: triple-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely 


planar construction and two beam lead Schottky diode quads. - 


The ceramic substrates utilize double-sided metalization, 
allowing broadside coupled baluns with two lines to be fabri- 
cated, one on each side ofthe substrate. Circuit elements 
are attached and interconnections are made with thermo- 
compression bonding and gap welding for high reliability, 


4 or 2 to 6 GHz 

e EW Systems 

e Wideband Heterodyned 
Receivers 





TFX, p. 16-10 


- accurate placement of Sarieonente and reduction of 


parasitics. Thin-film design and construction techniques 
result in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55° to +100°C. Phase deviations from 
unit to unit are typically within +5° and amplitude differences 
are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


M and H suffix models specified @ Pio = +10 and +13 dBm respectively 


lenlee Pee: 
Conversion Loss 






ae ee 005-2. 5 7. 0/9.0 pee ane 
25-4 8.5/10 


2-8 footed .005-2.5 6.5/8.5 
25-4 8.5/10 











MAXIMUM RATINGS 


rer tet a — 


@Fr dB @Fwo @Fro 
cardi GHz ee GHz net GHz _ 


Fleal alleen 
Pio = ea 3) ee ae 3) 
*MIN/MAX SPECS GEC SED ee -55° TO 
+ eee TYP SPECS ARE FOR 25°C 





Typ, 


pe om | 
Pio = 9 Pic ta 






100 mA DC 


200 mW @ 25°C 
100 mW @ 100°C 






Peak Input Current @ 25°C 
Continuous RF Input Power 


Pin Temperature 











Weight (typical): TFX—22 grams (with connectors) 


Avantek, Inc: « 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, dietributor or field sales office for further Information. Listinge are in tha back of this Data Book. 










-55° C to + 100°C 
-65° C to + 125°C 


260°C for 10 Sec | Operating Case Temp 


TFX-824M/H 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—M: +10/+17; H: “#13/420 dBm) 





Typical Single Tone Intermodulation 
Suppression @ 25°C (-—dBc) 
(Measured with —10 dBm RF input) 


fs [or] sl os | o[ 2] ot] 
(4 | ve] | 74 | ve | 75 | 24 





Conversion Loss Conversion Loss 






RF HARMONICS 
Conversion Loss, dB 
Conversion Loss, dB 





LO HARMONICS frp, GHz 





Conversion Loss 


Conversion Loss, dB 
Conversion Loss, dB 


Conversion Loss, dB 





fre, GHz. 


L Port to R Port Isolation L Port to | Port Isolation R Port to | Port Isolation 


Isolation, dB 





2 3. 4 5 6 7 2 3 4 5 6 7 
fig, GHz fro, GHz fre, GHz 
R Port VSWR L Port VSWR | Port VSWR 


Tea | 


fiF= 1 GHz 


fap, GHz 
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. me, meet pe coi «es TFX-2021M/H_ | 
QAVANTEK Thin er 


2 to 20 GHz Double Balanced 








FEATURES | . APPLICATIONS 
e. All Thin-Film Ceramic : Extremely Wideband RF and. 

Construction. oe LO Applications oe 
e 2 to 20 GHz RF and LO e Wideband Heterodyned 

Bandwidth Receivers | 7 

e DC to 500 MHz IF Bandwidth a TFX, p. 16-10 
e 7.0 dB Conversion Loss . 
e Low VSWRs All Ports 
e Excellent Phase and Amplitude 


Matching and Tracking 


DESCRIPTION . | 


The TFX-2021 double-balanced mixers are fabricated with ability, accurate placement of components, and reduction of 
double-sided ceramic thin-film circuitry using completely parasitics. Thin-film design and construction techniques 
planar construction and a single beam lead Schoitky diode —_result in extremely low single tone intermodulation distortion, 
quad. The ceramic substrates utilize double-sided metaliza- superior stability over temperature, and excellent amplitude 
tion, allowing broadside coupled baluns with two lines to be and phase match characteristics. Conversion loss typically 
fabricated, one on each side of the substrate. Circuit varies by +0.5 dB from —55° to +100°C. Phase deviations from 
elements are attached and interconnections are made with unit to unit are typically within +5° and amplitude differences 
thermocompression bonding and gap welding for high reli- are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
M and H suffix models specified @ Pio = +10 and +13 dBm respectivel 


squen ConversionLoss [ _LtoR [| tol =| Rol 


RF/LO @Fr dB 
GHz GHz | Typ./Max. 
2-20 DC-0.5| DC-0.3 719.5 2-20 25/16 2-3 15/12 +2 +7 
DC-0.5 8/10.5 3-20 30/18 (Pro = +10) (Pro = +10 
+5 +10 
(Pro = +1 3) (Pro = +1 3) 
*MIN/MAX SPECS GUARANTEED —55° TO 
~_¢100°C, TYP SPECS ARE FOR 25°C 


























719.5 2-3 15/12 
8/10.5 3-20 30/18 





DC-0.5 





MAXIMUM RATINGS 


Peak Input Current @ 25°C 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp -55°C to + 100°C 
Continuous RF Input Power 200 mW @25°C Storage Temp —65°C to + 125°C 
100 mW @ 100°C 


Weight (typical): TFX—22 gram (with connectors) 
















biti . ; 
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Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with -10 dBm FF input) 





Conversion Loss 
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TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—M: +10/+17; H: +13/420 dBm) _ 








+ Contact your local representative, distributor or field sales office for further Information, Listings are In the back of thie Data Book, 


TFX-2021M/H 
Thin-Film Mixer 





Conversion Loss 


Conversion Loss, dB 





fre GHz 


Conversion Loss. 


Conversion Loss, dB 





fre, GHz 





R Port to | Port Isolation 






fpr, GHz 


1 Port VSWR 


fir= 300 MHz 
Swept LO 





flo, GHz 





QAVANTEK 


TFK-2621M_ 
Thin-Film Mixer 3 
2 to 26 GHz Double Balanced 








FEATURES APPLICATIONS 

e All Thin-Film Ceramic e Extremely Wideband RF and 
Construction LO Applications 

e 2.0 to 26.0 GHz RF and LO e Wideband Heterodyned 
Bandwidth Receivers 

e DC to 500 MHz IF Bandwidth 

e 7 dB Conversion Loss 

e Low VSWRs All Ports 

e Excellent Phase and Amplitude 
Matching and Tracking 

DESCRIPTION 


The TFK-2621 double-balanced mixers are fabricated with 
double-sided ceramic thin-film circuitry using completely pla- 
nar construction and a single beam lead Schottky diode quad. 
The ceramic substrates utilize double-sided metalization, 
allowing broadside coupled baluns with two lines to be fabri- 
cated, one on each side of the substrate. Circuit elements 
are attached and interconnections are made with ther- 
mocompression bonding and gap welding for high reliability, 


accurate placement of components, and reduction of 
parasitics. Thin-film design and construction techniques re- 
sult in extremely low single tone intermodulation distortion, 
superior stability over temperature, and excellent amplitude 
and phase match characteristics. Conversion loss typically 
varies by +0.5 dB from —55 to +100°C. Phase deviations from 


unit to unit are typically within +5° and amplitude differences 


are within +1.5 dB. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Model specified @ P,, = +10 and +13 dBm 







2-26 35/16 





2-26 DC-05| DC-03 8.0/11 
DC-05 9/115 


MAXIMUM RATINGS 
Peak Input Current @25°C 
Continuous RF Input Power 










200 mW @ 25°C 
100 mW @ 100°C 


Welght (typical): 22 grams (with connectors) 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 


Sees 
Conversion Loss 


[tek _[_—__Lw| —_}__fwl pression 


RFILO @Fr dB @Fro ys 
GHz GHz | Typ./Max. | GHz <a 
2-3 


100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp ~55° C to + 100°C 






rig Point - 
an i @RF, dBm 


16/12 
25/16 Pro: = < 0) Pro: = - 0) 











“MIN/MAX SPECS “wun SPE GUARANTEED 56-TO 56° TO 
+ ee TYP SPECS ARE FOR 25°C 


Storage Temp -65° C to + 125°C 


« Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of this Data Book. 


TFK—2621M 
: Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—M: +10/+17 dBm) 


Typical Single Tone Intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with -10 dBm RF input) 


18 | 0 | 75| 78 | eo | e6 | 77 





Conversion Loss _ 
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} oN ! | —TFX=18075L/M/H 
QAVANTEK Se ee Thin-Film Mixer 


.75 to 18 GHz Double Balanced — 





FEATURES APPLICATIONS 





© All Thin-Film Ceramic e Extremely Wide Band RF and 

Construction LO Applications = 
e .75 to 18.0 GHz RF and Lo Fos "Wideband Heterodyned 

Bandwidth Receivers 2 A oo 
e DC to 500 MHz IF Bandwidth TEX, p. 16-10 
e 7 dB Conversion Loss 
e Low VSWRs All Ports 
e Excellent Phase and Amplitude 

Matching and Tracking 
DESCRIPTION 
The TFX-18075 double-balanced mixers are fabricated with ment of components and reduction of parasitics. Thin-film de- 
double-sided ceramic thin-film circuitry using completely pla- sign and construction techniques result in extremely low 
nar construction and a single beam lead Schottky diode quad. single tone intermodulation distortion, superior stability over 
The ceramic substrates utilize double-sided metalization, temperature, and excellent amplitude and phase match char- 
allowing broadside coupled baluns with two lines to be fabri- acteristics. Conversion loss typically varies by +0.5 dB from 
cated, one on each side of the substrate. Circuit elements —55° to +100°C. Phase deviations from unit to unit are typi- 
are attached and interconnections are made with ther- cally within +5° and amplitude differences are within +1.5 dB. 


mocompression bonding and gap welding for accurate place- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
L, M, H suffix models specified @ Pio = +10, +13, +17 dBm respectively 


ee 
Conversion Loss 










































DC-0. 7N0 © 






751.5 20/17 | .75-1.5 119° | .75-1.5 ou +11 2.7 
1518 25/19 | 15-18 20/18 1.5-18 pas am 


eat jae eee te aes 
GHz ri fin GHz ae GHz ee Ghz baa @RPF, = 
5-15 2017 | .75/15 119 «| 751.5 «14 
15-18 2519 | 15-18 2018 | 15-18 22 Pccet7) pen 
*MIN/MAX SPECS GUARANTEED —55° TO 


pe-o5| po-03 70 |.764.5 2017 | 7545 119 | 7615 11] 42 
7 75-18 
+ 100°C, TYP SPECS ARE FOR 25°C 


3 Fs 
DC-0.5 10/12 15-18 25/19 15-18 20/18 | 1.5-18 22 Poss) 
NOTE: Unlike other TFX series mixers, this product is not capable of meeting the requirements of MIL-STD-883 method 2001, Condition D: Y,, 20 kgs (Shock 


































and Vibration). 
MAXIMUM RATINGS 
Peak Input Current @25°C 100 mA DC | Pin Temperature 260°C for 10 Sec | Operating Case Temp —55° C to + 100°C 
Continuous RF Input Power 200 mW @ 25°C Storage Temp —65° C to + 125°C 





100 mW @ 100°C 
Welght (typical): TFX—22 grams (with connectors) 
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TFX-18075L/M/H 
Thin-Film Mixer 


TYPICAL PERFORMANCE AT 25°C (LO Power Range Vs. Model Suffix—L: +7/+13; M: + 0/+17; H: 413/420 dBm) 





Typical Single Tone Intermodulation 
Supression @ 25°C (—dBc 
(Measured with —10 dBm PF input) 


Conversion Loss 


RF HARMONICS 
Conversion Loss, dB 
Conversion Loss, dB 





“fap, GHz fap, GHz 


Conversion Loss . Conversion Loss . 










£ e s 
g g g 
= ¢ ¢ 
o 3° °o 
3 % Z 
fre, GHz | frp, GHz | 
L Port to R Port Isolation L Port to I Port Isolation 









flo, GHz flo, GHz 


_ L Port VSWR 





R Port VSWR 






VSWR 





fre: GHz 





Avantek, Inc. . 481 Cottonwood Drive, Miipitas,CA 95035 =. Contact your local representative, distributor or field eales office for further Information. Lietinge are in the back of this Data Book. 
7-25 


SA AVARITE eee - TFW-18075D 
QAVANTEK — inl 


75 to 18 GHz Dual Channel 


FEATURES | APPLICATIONS 





@ All Thin-Film Ceramic ¢ Systems With 2 Channels: 

Construction | ___ Sharing Same LO. 
© Dual Channel Mixer e Space Saving Applications 
© 0.75 to 18 GHz RF and LO _ © Tight Phase Matching 

Bandwidth Requirements 
e DC-300 MHz IF Bandwidth 
e 7 dB Conversion Loss 
e Internal LO Power Splitter 
e Excellent Phase and Amplitude 

Matching and Tracking 
DESCRIPTION er. | 
The TFW-18075D is a dual channel double-balanced mixer accurate placement of components, and reduction of 
fabricated with double-sided ceramic thin-film circuitry using - parasitics. Thin-film design and construction techniques 
completely planar construction and beam lead Schottky diode result in extremely low single tone intermodulation distortion, 
quads. The ceramic substrates utilize double-sided metaliza- superior stability over temperature, and excellent amplitude 
tion, allowing broadside coupled baluns with two lines to be and phase match characteristics. Conversion loss typically 
fabricated, one on each side of the substrate. Circuit ele- varies by +0.5 dB from -65° to +100°C. Phase deviations from 
ments are attached and interconnections are made with ther- -unit to unit are typically within +5° and amplitude differences 
mocompression bonding and gap welding for high reliability, are within +1.5 dB. | | . 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 
Model specified @ P,, = +13 dBm 


aC Conversion Loss LtoR L tol R to | 


RFLO IF | @Fwr,FuGHz | dB | OF dB | @Fo GB | @Frr 4B 
GHz MHz | @FeMHz | Typ/Max.| GHz — Typ/Min.| GHz — TypJ/Min. | Ghz Typ. 


76-18 DC-300| 1.5-16/DC-300 } 7/10.5 | .75-1.5 20/15 75-15 11/9 75-15 11 +2/—1 +9 
| 75-18/DC-300 | 7/115 | 1.5-18 25/19 15-18 20/18 15-18 22 | (Pro= +13) | (Pro= +13) 
































1 
ie ie 










ALL MAXIMUM SPECIFICATIONS - 
APPLY OVER TEMPERATURE RANGE 
65° TO + 100°C. . iS 


TYPICAL VALUES ARE FOR 25°C. 


















75-18 60 75-18 60 


NOTE: Unlike other TFX series mixers, this product is not capable of meeting the requirements of MIL-STD-883 method 2001, Condition D: Y,, 20 kgs (Shock 
and Vibration). 


MAXIMUM RATINGS 


Peak Input Current @25° C 100 mA DC 


Continuous RF Input Power 200 mW @ 25° C 
100 mW.@ 100°C 


Welght (typical): 71 grams (with connectors) 













Pin Temperature 260° C for 10 Sec | Operating Case Temp —55° C to + 100° C 


Avantek, inc.. » 481 Cottonwood Drive, Milpitae,CA 95035 . Contact*your local representative, distributor or field sales office for further Information. Lietinge are In the back of thie Data Book. 
7-26 








TFW-18075D 
Thin-Film Mixer 





TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone intermodulation 
Suppression @ 25°C (—dBc) 
(Measured with -10 dBm RF input) 


15 | 63] oo] o | | oe] 0 
14 | ee] 75 | 78 | 2 | 84 
ps [74 | ra 77 | 65 | 70 | 76 









Conversion Loss ~ Conversion Loss 


RF HARMONICS 
Conversion Loss, dB 


Conversion Loss, dB 





LO HARMONICS fre, GHz far, GHz 


. Ph Match 7 __ Incremental Phase Track 
ase Matec 400 MHz Increments 










fre, GHz | fre; GHz fre, GHz 


L Port to R Port Isolation L Port to | Port Isolation . R Port to | Port Isolation 


fio: GHz 


R Port VSWR 


VSWR 
VSWR 





R1 to 12 Conversion 


11 to 12 Port Isolation R2 to 11 Conversion 





30 
2 40 
e 

50 
2 mo 
FE: 3 of |_| 
3 
aa 70 

80 

0 2 6 10 14 18 
flo, GHz fio; GHz 
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ae i _  DBX-72L/M/H 
/n, AVANTEK _ DBY-72L/M/H 


Duroid Mixer 7 
2 to 7 GHz Double Balanced 











FEATURES | APPLICATIONS 
e Single Schottky Diode Quad . @ Ideal for 2 to 6 GHz and 3.7 to 
e 5.5 dB Conversion Loss - 4,2 GHzDownconversion _ 
e 35 dB Isolation e Threat Warning Systems 
e Low VSWR : e Self Protection Jammers 
| e Wideband Heterodyned 
Receivers 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


| | "Operating Frequencies 
GHz 
LO Port | Model | RF Port Typical Guaranteed 
Symbol | __ Characteristic Piel Tt | dBmi(typ) | Sutfix| dBm | Te=25°C | Te=-S5° to +100°C 


BW _| Operating Frequeney Range ae eee 
CL SSB Conversion Loss 55 ° 7.5 dB 
6.5 . . 66 -.° > max 
. 7.5 f 
55 : 
65 36 5 
75 E 


VSWR (50 ohm) 
, | 


CC | Conversion 
Compression Point (1 dB) 


Third-Order 
Two-Tone 
Intercept Point 




















E 



































$15 7 L 
31.5 2+10 M 
<15 2417 H 
2.0-7.0 | 2.0-7.0 ‘ L 
2.0-7.0 | 2.0-7.0 F 
2.0-7.0 | 2.0-7.0 oO: 
2.0-7.0 | 2.0-7.0 : H 
LO Port Drive Level 2.0~7. 2.0-7.0} DC-1.5 + 7-+13 L 
(typical) 20-70 | 2.0-7.0| DC-1.5 | +10417 | M 
2.0-7.0 | 2.0-7.0 DC-1.5 +17-+24 H 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for “H” model. — 





MAXIMUM RATINGS 





Peak Input Current @ 25°C ...... cece eee e eter teen teen ences etnceecacercrrcrsnsss ss 100 mA DC 
Pin Temperature ........ 2c cece eee eee e eee nn cere ener eee eaeene creer esc eres ene cece es 260°C for 10 seconds 
Operating Case Temperature ........ 006s cece eee e reer e net n tenes eens ners eee -—55°C to +100°C 
Storage Temperature ........ 0.6 e cere e eee eee tent e ene een nse e rene rere e esse eee ees —65°C to +100°C 
Continuous RF Input Power ...........: cece eee eee ere e eee e nen e ee naerer eres ces 200 mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams, DBY — 16 grams (with connectors) 


Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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TYPICAL PERFORMANCE AT 25° C 


DBX—72L/M/H and 





Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 

















we 4 >70 >70 >70 >70 
4 3 65 >70 55. >70 
S 2 50 55 50 58 
(a TL a ET 
5 1 0 25 18 40 
1 2 3 a | 
Harmonics of f,, 
Conversion Loss 
7 
S 
¢ 
$ 
: 
& 8 J 
20 30 40 50 60 7.0 80 
f rr, GHz 
IF Output vs. RF Input Level 
£ LO =+7.0dBm | 
re] 
= 
2 - 
re ae 


-1 
RF Input Power, dBm 


Oo +1 


R Port to L Port Isolation 





Py 
3 
§ 
3 
20 30 40 50 60 7.0 80 20 30 
far, GHz 
R Port VSWR 
15 
2.0 
25 
2 
3.0 
3.5 
20 30 40 50 60 7.0 80 
fre, GHz 








Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression 


DBY-72L/M/H 
-Duroid Mixer 





numbers are for a fe signal level at—10 dBm and f,, signal _ 


level of: 

LS SUNIN ise o-cig dg te anand catenins aetna eee +7 dBm 
MSUNIX, es nirinant dn aceaves Wai Wine baat d ware +10 dBm 
H Suffix a +17 dBm 


Conversion Loss 
flo= 4.1, f n= 4.0 GHz 









a 

7 oe eT 
ce 
S 8 

BoA 
8iuLLttTtTrTry 





6 -~4 -2 0 42 44 46 48 +10 
LO Drive Power, dBm 


-R Port to | Port Isolation 





5.0 6.0 
; fre; GHz 


7.0 8.0 


L Port to | Port Isolation 





50 
20 30 40 5.0 


40 60 60 7.0 80 6.0 7.0 
‘flo, GHz flo, GHz 
| Port VSWR L Port VSWR 





fig ’ MHz 


40 
— flo, GHz 


50. 6.0 
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QAVANTEK  obaviseumnt 
DBY—158L/M/H 
3 Duroid Mixer: : 8 
8 to 15 GHz Double Balanced 





FEATURES APPLICATIONS. 


e Single Schottky Diode Quad e Low Cost 11.7 to 12.2 GHz 
e 5.5 dB Conversion Loss Downconverter 
e 30 dB Isolation e Threat Warning Systems 
e R Port VSWR < 2.0:1 e Self Protection Jammers 

| a e Wideband Heterodyned 

Receivers 

DESCRIPTION , ae 
The DBX/DBY Series uses precisely techniques result in high LOto RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 





excellent overall symmetry. Construction phase match characteristics. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


| Operating Frequencies Power Level _ 
| | GHz LOPort | Model| RF Port | Typical |. Guaranteed 
Symbol d >) 












Characteristic to | tar | fe _| dBm(typ) | Suffix] dBm | Tc=25°C Te = -55° to +100°C 
Operating Frequency Range | 8.0-15.0} 8.0-15.0 


| BW | 0-15.0 ees Se Se a: 
CL SSB ConversionLoss § ——i{: 8.0-15.0 | 8.0-15.0 DC-0.5 is 7.0 dB 
8.0-15.0} 8.0-15.0 | DC-—1.0 ; 7.5 max 
SSB Noise Figure 8.0-15.0 | 8.0-15.0 | 0.03-0.5 : dB 

8.0-15.0 | 8.0-15.0 | 0.03-1.0 ; max 


Isolation Port-to-Pot L-R | 8.0-15.0 
R-L 


VSWR (50 ohm) L 8.0-15.0 — 1.5:1 
R — 8.0-15.0 2.0:1 
. | _ —_ 1.2:1 
Conversion 8.0-15.0] 8.0-15.0) <1.0 | 27 L +2 
Compression Point (1 dB) 8.0-15.0 | 8.0-15.0 1.0 |  2+10 M ee 
ae . 8.0-15.0| 8.0-15.0| <1.0 2417 H - +42 
Third-Order 8.0-15.0 | 8.0-15.0 <1.0 2410 L +9 dBm 
Two-Tone 8.0-15.0 | 8.0-15.0 $1.0 2+17. M . +10 typ 
Intercept Point. 8.0-15.0| 8.0-15.0}  <1.0 "2420 H ~ +420 
LO Port Drive Level §.0-15.0 | 8.0-15.0 DC—1 + 7-413 L 
(typical) 8.0-15.0| 8.0-15.0 | DC-1 +10-+17 M 
8.0-15.0 | 8.0-15.0 DC—1 +17-+24 H 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for “M” model, and +17 dBm for *H” model. 








ISOL 















MAXIMUM RATINGS 





Peak Input Current @ 25°C .. 1... eee eee eee ees gua eee mares hii yb Sek EEE a EE HE ARESBS ES GR RS ae 100 mA DC 
Pin Temperature .......-02 cece cece cece etree ner en erent arene ees ea ns ees ete a 260° C for 10 seconds 
Operating Case Temperature ......---.e eee eeerrees th GER AER EET ARATE CI ieee as —55°C to +100°C 
Storage Temperature ....... 6. e eee e eter ete eee e een n sere erage ee eee eee —65°C to +100°C 
Continuous RF Input Power .......... 0. cece teeter erect eee n ene e reese eee e rere es 200 mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 « Contact your local repreeentative, distributor or field sales office for further Information. Listinge are in the back of thls Data Book. 
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DBX-158L/M/H and DBY-158L/M/H 
; _ Durojd Mixer 





TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone intermodulation Harmonic Suppression at 25°C (dB below desired output) 



























wE 4 $70 370 370 370 Typical Harmonic Intermodulation Suppression for mixer 
5 generated harmonics of the input signals. Suppression 
“ 3 65 >70: 55 >70 » numbers are for a fre signal level at—10 dBm and f,, signal | 
e level of: 
i Le ee Slit si nas neearecea ds ooralad ated +7 dBm 
gf 0 25 18 40 e “MSUMIX oss seseetyens Aotaccaaieee see. +10 dBm 
1 9 3 4 | ‘H Suffix Patent ee eee e eee eee eee eee eens $17 dBm 
Harmonics of f,, | 
Conversion Loss __ . Conversion Loss 
“ flo<f RF a fLo= 12 GHz, fre= 12.5 GHz 
4 —— 
: a 
8 Sa vet I tt 
5 La Be AK M Version | —— 
5 raz BCE ET 
8 9 10 11 #12 13 #14 «15 O +2 +44 46 +8 +410 +412 +14 
f ar, GHz LO Drive Power, dBm 
IF Output vs. RF Input Level R Port to | Port Isolation 
& 
-} ca 
5 Bt 
é a 
zB 3 
é ) 
* 8 9 10 1 #12 13 14 «168 | 8 9 10 11 12 13 14 «16 
RF Input Power, dBm far, GHz | flo GHz 
R Port VSWR 
R Port to L Port Isolation flo= 9 GHz , % L Port to | Port Isolation 
1.0 T+ : 1 
wat tLacLN [|| og. 
e14111 NS : 
7) = 
> 204 SL 3 
‘ARRAS RE Pee 
8 9 10 BL 12 #13 #14 «15 8 9 10 1 #12 #13 «14~«18 . 8 9 10 11 #12 13 #14 «15 
frr, GHz : . | flo, GHz 
R Port VSWR R Port VSWR : ee 
fLo= 9 GHz - fto= 10 GHz | | Port VSWR 
1.0 1.0 
15 
a 
- 
2.0 
; 2.5 
10 «11 12 13 4° «15 0 200 400 600 800 1000 
fre; GHz fe. MHz 
L Port VSWR 
1.0 
o 1.5 
g 
2.0 
2.5 
8 10 12 14 16 
flo, GHz 


Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035. Contact your local representative, distributor or fleld eales office for further Information. Lietinge are in. the back of this Data Book. 
7-31 


, - , | DBX—167L/M/H 
QAVANTEK | DBY—167L/M/H 
Duroid Mixer 
7 to 16 GHz Double Balanced 





FEATURES APPLICATIONS 

e Single Schottky Diode Quad e 7 to 16 GHz Band Folding 
e DC to 4 GHz IF Applications 

e 30 GB Isolation e Narrowband, Low-Cost 

e R Port VSWR <2.0:1 Applications 


e EW and ECM Systems 
e Wideband Heterodyned 





. Receivers 
DESCRIPTION : | 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm s stem) 


| Operating Frequencies Power Level 
GHz Saale Model | RF Port | _Ty 
ypical Guaranteed 
t Characteristic T tio | tke | fe : dBm | Te =25°C | Tce =-5° to +100°C _ 
"BW _| Operating Froquency Range GHz 
CL SSB Conversion Loss 7.0-16.0| 7.0-16.0] DC-1.0 . 
3 7.0-16.0| 7.0-16.0] DC-4.0 
SSB Noise Figure 7.0-16.0| 7.0-16.0] 0.03-1.0 
7.0-16.0| 7.0-16.0] 0.03-4.0 











a 
3 O° 
gs 





















ISOL Isolation Port-to-Port L-R 
R-L 0-16. 
R-1 0-16. 
LI O- 8.0 
ee .0-16.0 
VSWR (50 ohm) L 7.0-16.0 ie 15:1 
R —_ 7.0-16.0] — 2.0:1 
. | _— _— 1.5:1 





AWWA IIA 
o2o0 >| | 
o 

VyVY 
-_ 
Non 
eer] 
+++ 
oh, 
h @ PM 

a 
38 


oe 
cc Conversion 7.0-16.0 | 7.0-16.0 : 
Compression Point (1dB) 7.0-16.0 | 7.0-16.0 i 2+10 
7.0-16.0 | 7.0-16.0 : 
Third-Order 7.0-16.0 | 7.0-16.0 : 
Two-Tone 7.0-16.0 | 7.0-16.0 d 2+10 
Intercept Point 7.0-16.0 | 7.0-16.0 $4.0 2+20 
LO Port Drive Level 7.0-16.0 | 7.0-16.0} DC-4.0 + 7-+13 L 
(typical) 7.0-16.0| 7.0-16.0] DC-4.0 | +10-+17 M 
| 7.0-16.0 7.0-16.0} DC—4.0 417-424 | OH 


NOTE: Specifications guaranteed at LO Power of +7 dBm for *L” model, +10 dBm for *M” model, and +17 dBm for “H” model. 


oo 
Vv 
~Jj 

= 
+++ 
rm = 
ooo 
Qa 
ow 
3 


| as 
ws 








MAXIMUM RATINGS 





Peak Input Current @ 25°C 0.0... ee eee cere ener tenet n teeter este e reer es eee eee ee sas oa 100 mA DC 
Pin Temperature ........ 0.0 c cece cree eee reece renee nee r nc se reser secre eee e eee eee ees 260° C for 10 seconds 
Operating Case Temperature ........... cece eerste eter e ernest reer rete rset cere sees eee —55°C to +100°C 
Storage Temperature ....... 0.0 e eee e erent eee e cere rennet eter eres sere ee eee ee eee —65°C to +100°C 
Continuous RF Input Power .........--- eee e cere e rete n eter neste eee recess eee ee es 200 mW @ +25°C 

100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 





Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 .~ Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of thle Data Book. 
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DBX-—167L/M/H and DBY-167L/M/H 
roe ___Duroid Mixer 





TYPICAL PERFORMANCE AT 25°C 
Typical Single Tone:Intermodulation Harmonic Suppression at 25°C (dB below desired output) 
































6 Typical Harmonic Intermodulation Suppression for mixer 
wg generated harmonics of the input signals. Suppression 
So _ numbers are for a fy signal level at -10 dBm and f,, signal 
e 4 level of: aan | ee ABS) 
S 3 Le SUNIK occ Pies onesie eueemaetwerkoad < . +7 dBm © 
E M SUNK 5 ead wscied-eensts CRD ead banaren +10 dBm 
S 2 EL SUNIX: ceulersweedek Wee ews wee ee $17 dBm | 

a 3 4 5 6 
Harmonics of fio ~ ee hae oe 
Conversion Loss | | Conversion Loss 
Conversion Loss fig = 0.5 GHz-4 GHz fir = 2-4 GHz | 
a E flo= 10 GHz m 5 fLo= 12 GHz 
$ g g 
S a S 
= & 8 
3 ey | 
s 5 57 
e < 
8 8 8 8. 
10 11 12 13 14 
f re GHz f ne, GHz f re GHz 
Conversion Loss . | pee aria? . ao me ee ee ee _ Bo 
f p= 4.0 GHz-0.5 GHz 2 sprig halal ite Te Oey hh cee : . 
a fro= 16 GHz a pee ee ee | _ __ IF Output vs. RF Input Level 
2 5 pe) Oo a & ‘CT to@+10cBm L_ 
Hi Ea vert | tT fT peg eee Be ee ee. oa 
. 5 LZR MVersion [I oe aa a DO ae NR 
; # oP L version § 1 toe saan 
g ‘1 * z ie a as 
3. 8 121 — — oO le 
O 42 +4 +6 48 410 412 +14 — = ‘o #1 42 43 +4 45 48 
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R Port to | Port Isolation - oe -_L Port to | Port Isolation 
3 = a0 
ri 
3 g. 8 
R Port VSWR a: | R Port VSWR 
sos f = 400 MHz, fLo>f rr fio= 11 GHz 
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334 > 
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fie,GHz 
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. es ee  DBX+184L/M/H 
QAVANTEK i | DBY-184L/M/H 
Duroid Mixer : | 
4 to 18 GHz Double Balanced 





FEATURES APPLICATIONS 











e Single Schottky Diode Quad © 4to 18 GHz Band Folding | 

e DC to 4 GHz IF Bandwidth Applications 

e 6 dB Conversion Loss/NF e EW Systems 

e 30 dB LO to RFF Isolation e Wideband Heterodyned 

e Low VSWR Receivers 

DESCRIPTION | a : 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 2° 
matched Schottky-barrier diodes and a -extremely low single tone intermodulation si i 
“quasi-planar” physical construction for distortion and very good amplitude and 

excellent overall symmetry. Construction phase match characteristics. | DBY, p. 16-11 


ONS (Measured in a 50-ohm system) 










Typical. . Guaranteed 


te] tee] te | aBrn(typ) | Suffix] dBm _| Te=25°C_ | Te=-55° to+100°C 
DC-4.0 


6.0-16.0| 6.0-16.0 | DC-0.5 © 
6.0-16.0] 6.0-16.0 | DC-4.0 
= 4.0-18.0} 4.0-18.0 | DC—4.0 
SSB Noise Figure 


ISOL | Isolation Port-to-Port L-R 













CL 





VSWR (50 ohm) 










Conversion 4.0-18.0} 4.0-18.0} <4. 2+ 7 min 
Compression Point (1 dB) 4.0-18.0] 4.0-18.0} <4.0 | 2+10min 

7.0-16.0 | 4.0-18.0 <4.0 2+17 min. 
Third-Order . 4,0-18.0| 4.0-18.0 |  <4.0 2+10 min 
Two-Tone 4.0-18.0} 4.0-18.0|  <4.0 +17 
Intercept Point 4.0-18.0| 4.0-18.0 | <4.0 2+20 min 


LO Port Drive Level | 4.0-18.0) 4.0-18.0} DC-4 + 7-+13 
(typical) | ao-18.0| 4.0-18.0| DC-4 | +10+17 
4.0-18.0} 4.0-18.0 | © DC-4 417-424 


NOTE: Specifications guaranteed at LO Power of +7 dBm for *L” model, +10 dBm for “M" model, and +17 dBm for “H” model. — 


























MAXIMUM RATINGS — 





Peak Input Current @ 25°C... 6. . cece cee centre eet ete n nen e ene secre cece essen ss aes 100 mA DC 
Pin Temperature ....... 0.000 cece erect ene tne terete neater seen cess eres eee eee 260° C for 10 seconds 
Operating Case Temperature .......--- +s seeeeeeeeeees nde hen hed ware dS Cae Seas —55°C to +100°C 
Storage Temperature ..... Ch ARG aende Sate Rw Ne eimasanre Rania Eas eaee a wae cate eee ~—65°C to +100°C 
Continuous RF Input Power Mikio slated Wie meca ema ean s SUA TAOE CE SAS yOUIA ee eee cee ee 200 mW @ +25°C 

| | | 100 mW @ +100°C 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA95035_ Contact your local representative, dietributor or field sales office for further Information. Listings are In.the back of this Data Book. 
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DBX-184L/M/H and DBY—184L/M/H 
| Duroid Mixer 


SE A a ee a a Ee EO TL TE a A ERE EE SG a Dy 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 
































4 370 370 370 370 Typical Harmonic Intermodulation Suppression for mixer 
= generated harmonics of the input signals. Suppression 
eae 65 >70 5 = »>70 numbers are for a fy, signal level at 10 dBm and f,, signal 
2 level of: | 
s ? 2 = su = Oe ee 47 dBm 
E 1 0 25 18 40 MSULDG crea teas tages wennoeun eas sok +10 dBm 
= 1 9 3 4 FUSUMIX: cio told < Sinaistad cn hale wieratiee on wks +1 7 dBm 
Harmonics of f,, 
Conversion Loss Conversion Loss 
fro<f pr 3 flo= 12 GHz, f n= 12.5 GHz 
3 5 ie Se 
gf & 
5 ; 
g E 
& 
4 6 8 10 12 14 16 18 0 +42 +4 #46 +48 410 412 +14 
f np, GHz LO Drive Power, dBm 
Conversion Loss Conversion Loss Conversion Loss 
@2 5 m 5 ee 
$ Ne 0.5 GHz to 4 ‘cic < : $ : 
f ,qg= 10 GHz 
S36 i 3S 6 S ¢ : 
oe Se . 
3, tS 3, B, | 
S {je = 4 GHz to 0.5 GHz N_ 7 g | S flo = 14 GHz 
8 8 PN adhered & 8 8 8 | | 
10 12 14 16 18 12 13 14 #18 16 #17 «#18 ~« «#19 
fpr, GHz fre; GHz 
IF Output vs. RF Input Level R Port VSWR | 
0 





8 9 10 11 #12 13 #14 «15 
Frequency, GHz 





RF Input Power, dBm 


R Port VSWR 


So 
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flo = 18 GHz 
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far, GHz 
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4p, AVANTEK 3 32~C DBX-184LS/MS/HS 
| | DBY-184LS/MS/HS 
Duroid Mixer 7 
4 to 18 GHz Double Balanced 





FEATURES APPLICATIONS _ _ 















e Single Schottky Diode Quad -e@ 4to 18 GHz Swept Frequency 
e 30 dB LO to IF Isolation Applications z 
e 30 dB LO to RF Isolation e Optimized for Increased L to > a ba | R 
e 6.0 dB Conversion Loss/NF | Isolation ickHom 
e Low VSWR e EW Systems 

| e Wideband Heterodyned 

Receivers 

DESCRIPTION _  * 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a _— extremely low single tone intermodulation 
‘quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. — 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Power Level 
GHz 
LO Port | Model | RF Port Typical Guaranteed 
symbol | _ Characarltc te [te | aim He 


0 
| fo | dBm Tes 25°C |” Te=-85° to +100°C 


90 Range. | 4.0-18.0].4.0-18.0} DO-1.5 | 
aa «i SSB Conversion Loss 6.0-16.0} 6.0-16.0 | DC-0.5 
: | 4.0-18.0| 4.0-18.0 | DC-1.0 
- 4.0-18.0| 4.0-18.0 | DC-1.5 
ia SSB Noise Figure 


ISOL Isolation Port-to-Port L-R 
R-L 




























RH 
RH 
L 





VSWR (50 ohm) 


Conversion . | 4.0-18.0] 4 <15 2+ 7 a! 
Compression Point (1 dB) 4.0-18.0| 4.0-18.0]} <1.5 2+10 M 
z= 4.0-18.0| 4.0-18.0| <1.5 2+17 H 
Third-Order 4.0-18.0| 4.0-18.0 2+10 L 
Two-Tone 4.0~-18.0} 4.0-18.0 +17 M 
| Intercept Point 4.0-18.0} 4.0-18.0 2+20 H 
LO Port Drive Level | 4.0-18.0} 4.0-18.0 | DC-1.5 + 7-+13 L 
(typical) 4,0-18.0| 4.0-18.0 | DC-1.5 +10-+17 M 
H | 


















4.0-18.0| 4.0-18.0 | DC-1.5 +17-+24 





MAXIMUM RATINGS 


Peak Input Current @ 25°C ......- eee ee eter eee tetas PC er eee ee eet 100 mA DC 
Pin Temperature ...6... 0.00. cece eee eee eee tenet een eee e eens Sareea 260° C for 10 seconds 
Operating Case Temperature ......... ee eee cece eee eter tenet e enn ees ee ee ere —55°C to +100°C 
Storage Temperature ......... 6. cece eee teen tenet tne teeter e nena rene renee ees —65°C to +100°C 
Continuous RF Input Power ......... 0. cece eee teen eee e eee enn n nee ennne eran enes 200 mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local repreeentative, distributor or field eales office for further Information. Listings are In. the back of thie Data Book. 
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DBX-—184LS/MS/HS and DBY-—184LS/MS/HS 
._ Duroid Mixer 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 














Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression 
numbers are for a fre signal level at -10 dBm and f,, signal 
level of: 


L SUNN t25ocu Hho Shown nee cabo o ew akx +7 dBm ~ 
NM SUNIX gees cee biases ae one athe ood oiaek Soke +10 dBm 
HL SUPIX: see ed i eadd eeu Soe +17 dBm 


Conversion Loss 
flo= 12, frar= 12.5 GHz 





we 4 >70 >70 >70 >70 
a 3 65 >70 55 >70 
5 2 50 55 50 58 
E 1 0 25 18 40 
<= ne) 
1 2 3 4 
Harmonics of fio 
Conversion Loss 
@ @ 
=) 3 7 
a ¢ 
8 fie = a 8 A 
5 100 MHz § °® : 
¢ 500 MHz “& 43 y | 
5 1GHz ZxuL/ 


4 6 8 10 12 14 16 18 


f pr, GHz 


R Port to | Port Isolation 





Isolation, dB 








1.5 GHz aL 


| Port VSWR 
flo= 9 GHz 





f IF> GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae, CA 95035 





L Version — 


+2 +4 #460 «848 «64410 412 414 
LO Drive Power, dBm 


L Port to R Port Isolation 


IF Output Power, dBm 





RF Input Power, dBm 


R Port to L Port Isolation 





4 6 8 10 12 14 16 18 





far, GHz 
-R Port VSWR 
fir= 400 MHz, fLo>f rr 
ee a a A 
3.5 
4 6 8 10 12 14 16 18 
far, GHz 
L Port VSWR 


VSWR 





¢ Contact your local representative, distributor or field eales office for further. Information. Listings are In the back of this Data Book. 
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QAVANTEK — ss 
DBY-185L/M/H 
Duroid Mixer 
5 to 18 GHz Double Balanced 








FEATURES APPLICATIONS 
e Single Schottky Diode Quad e 5 to 18 GHz Band Folding 
e DC to 6.0 GHz IF Bandwidth Applications with 2 to 6 GHz IF 
® 6.0 dB Conversion Loss/NF Response 
e 30 dB LO-FF Isolation e EW Systems 
e Up to +30 dBm Input Intercept e Wideband Heterodyned 
Point | Receivers 
e Low VSWR 
DESCRIPTION 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction _ phase match characteristics. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Power Level Specifications 
Giz LO Port 


Model | RF Port Typical Guaranteed 


[tio [fee | fe | dBmi(typ) | Suffix] dBm 



















T, = 25°C Te = =55° to +100°C 








= 





Weer ees 








cc Conversion __ 5.0-18.0| 5.0-18.0}  <6.0 2+ 7 
Compression Point (1 dB) 5.0-18.0| 5.0-18.0}  <6.0 2+10 
5.0-18.0| 5.0-18.0] <6.0 2+17 


Third-Order 5,0—18.0 | 5.0-18.0 <6.0 2+10 L 
Two-Tone 5.0-18.0 | 5.0-18.0 $6.0 +17 M 
Intercept Point 5.0-18.0| 5.0-18.0;  <6.0 2+20 H 
LO Port Drive Level 5.0-18.0| 5.0-18.0} DC-6.0 + 7-+13 L 
5.0-18.0} 5.0-18.0} DC-6.0 +10-+17 M 


(typical) 
5.0-18.0| 5.0-18.0] DC-6.0 | +17-+24 













MAXIMUM RATINGS 





Peak Input Current @ 25°C 00... cece eee eee tenet eee tenes n ene ene etree tener esses ess 100 mA DC 
Pin Temperature: 260.60 acean ccs cate ee dias ed Cae ape RSS He aaa ae ee See ee 260° C for 10 seconds 
Operating Case Temperature ......... 0. cece eect e een teen et ene etn etn e teeter ees —55°C to +100°C 
Storage Temperature ........... cece eee cece e enter nett n een e eee enn e nee nese nesses —65°C to +100°C 
Continuous RF Input Power ........... 0. cee eee rere eee tenet eee e eee t een n een nees 200 mW @ +25°C 

100 mW @ +100°C 


WEIGHT: ical) DBX — 22 grams; DBY — 16 grams (with connectors 


- Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of thie Data Book. 
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: , — Duroid Mixer 


DBX-185L/M/H and DBY—185L/M/H 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 









































we 4 $70 370 370 370 Typical Harmonic Intermodulation Suppression for mixer 
= generated harmonics of the input signals. Suppression num- 
2 3 65 >70 55 >70 bers are for a f,- signal level at—10. dBm and f,, signal level 
rr of: 
2 ? 2 = ca = SUMS Ase ria tamaceacea iain ties akeias +7 dBm 
Ss 1 0 25 18 40 NW SUTX © stead tice tn hn ES gue tag a ales Sade eke +10 dBm 
1 9 3 4 FISUNIG ays cccea se kere xi oud ec ensy +17 dBm 
Harmonics of fio 
Conversion Loss 
— ost he a Conversion Loss 
CS a) 
Qassssear ; 
§ = S37 
Pf org 
° Zz 4 
iz 2mm ge flow 18 GHz 
5 ‘ 8 f ipro= 5-1 GHz 
‘<6 6 ue? Ge a a °10 11 «12 ~*43~44~=«15~— 16417 fap Ghez 
toe. GH 6 S$ 4 3 2 1 O — fy), GHz 
RF» GZ - —-— — & 4 3 2 1. fi, GHz 
Conversion Loss Conversion Loss 
se Conversion Loss rs flo= 10 GHz, f jf = 0.5-6 GHz flo= 12 GHz, f p= 12.5 GHz 
o> § co = 6 Ser ae ene 
g¢ g g 7 ee oa ee 
S37 = 8 8 sl 4 4._MVersion | | 
5 p= 6-05 GH 5 s iZeel 1 | 1 
3 ae z 3 3 V_ a 
s 8 flo= 9 GHz a | fio= 12 GHz s 2 ' | 7 rie acai: oe 
f p= 4-0.5 GH ey 
8 ve Eipaca} = 8 — § wilt rrr 
4 6 8 8 10 12 14 16 18 "RF 1o 1 120 130141816 RF O 42 44 46 48 410 412 414 
5 3 1 6 4 2 2 4&4 6 fic, GHz o 1 #2 3 «4 8 F 





£0 
@ 
3 -1 
g -2 
e733 
5-4 
g- 
u ~~ 
—_ 0 +1 +2 +3 44 +5 +46 


RF Input Power, dBm 


R Port VSWR 





f RF> GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Frequency, GHz 


ven to Port Isolation 








far, GHz 
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LO Drive Power, dBm 





rae RF> GHz 


| Port VSWR 
flo= 12 GHz 





« Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 





v/.N DBX-186L/M/H 
QAVANTEK Oo Bayiecu 


Double Balanced Mixer 








6to18GHZ 

FEATURES APPLICATIONS 
e Single Schottky Diode Quad ~ e 6 to 18 GHz Band Folding 
e DC to 7.0 GHz IF Bandwidth Applications with 2 to 7 GHz 
© 6 dB Conversion Loss/NF IF Response 
e 30 dB LO to RF Isolation e EW Systems 
e Low VSWR e Wideband Heterodyned 

oe | Receivers 
DESCRIPTION | . 7 _ : 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for . distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


DBY, p. 16-11 















Specifications 
Model | RF Port Typical Guaranteed 
dBm Te = 25°C Tos —55° to +100°C |. Unit 


dB 
max 
dB 
max 


dBm (typ) 


DC-0.5 
DC-6.0 
DC-7.0 


| 6.0-18.0| DC-05 
60-1801 DC-6.0 
| 60-180 | DC-75 


—_ 
oe 
oo 







0]. 





Dae cea 
















Cc Conversion 60-1801 <70 | o7 | L 
Compression Point (1dB) 0} 6.0-18.0} <7.0 2+10 
.0 | 6.0-18.0 <7.0 |. 217 
Third-Order 6.0-18.0 | 6.0-18.0 <7.0 2+10 
Two-Tone 6.0-18.0 | 6.0-18.0 $7.0 +17 
Intercept Point 6.0-18.0 | 6.0-18.0 <7.0 2+20 
LO Port Drive Level 6.0—-18.0 | 6.0-18.0 | DC-7.0 + 7-+13 
(typical) - 6.0-18.0| 6.0-18.0 | DC-7.0 | +10-+17 
6.0-18.0 | 6.0-18.0 | DC-7.0 +17-+24 


NOTE: Specifications guaranteed at LO Power of +7 dBm for *L” model, +10 dBm for “M’ model, and +17 dBm for “H” model. 


dBm 
typ 





er|zer 
tet 
PO —_ 
on © 





MAXIMUM RATING 





Peak Input Current @ 25°C 2.0... - 2. cece ee tence eee tee e enn n ete eee reese teens tates .. 100 mA DC 
Pin Temperature ........00 00 c cece ee erence nent ence eee teen eee ree eesrencesannees .. 260° C for 10 seconds 
Operating Case Temperature ..........- eee eee eee enter t erence tess e sere reese ees —55°C to +100°C 
Storage Temperature ......... 0. cece reece eee etree ene teen nen n ener e esse ees eee —65°C to +100°C 
Continuous RF Input Power ........... eee eee eee e eet tenner eee ee essen ees 200 mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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DBX-186L/M/H and DBY-186L/M/H 
| | ~ Duroid Mixer 
TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 





































6 >70 >70 >70 >70 >70_ >70 Typical Harmonic Intermodulation Suppression for mixer 
ub, generated harmonics of the input signals. Suppression 
Be Se, eee 270 270 numbers are for a fy, signal level at —10 dBm and f,, signal 
2 4 »>70 >70 >70 >70 >70 >70 level of: . 
= Ei SUNIX 525 ordre a tease ace eed gh Cie de ee aes +7 dBm 
[ =j 
oe seas 2 Mi SUthY 4c cdetettovsdne aac Seaceecaon: +10 dBm 
8 2 55 55 55 55 55 60 Fl SOMIK sect o uc ecreue aad atone. +17 dBm 
1 0 35 18 40 35 45 
1 2 3 4 5 6 
Harmonics of fio 
Conversion Loss | Conversion Loss i eqs Conversion Loss 
flo <frr - flo= 9 GHz, f p= 4—0.5 GHz flo= 10 GHz, f ip = 0.5—7 GHz 
Ss ae pee. ee Be 
g ae PE col ae 0.1GHz ¢ a § 
8 ie a DF bd 1.0GHz § 7 87 
| <a ea F 
Fa as a DD - 58 
5 < 
8 0 8 ¢ 8 9 
4 6 8 10 12 4 16 18 10 
fre, GHz fre GHz 
Conversion Loss | Conversion Loss Conversion Loss 
m , flo= 12 GHz, f p= 2-6 GHz ~ m . flo= 14 GHz, fip=7-0.5 GHz | m , flo= 16 GHz, f jp = 7-0.5 GHz 
a) ino | = 
g g 6g 
3 r | 4 
c 3 
: ; ; 
7 8 9 0 1 #12 «+13 «14 : 
far, GHz 
Conversion Loss | . Conversion Loss 
2 flo= 18 GHz, f ip = 7-0.5 GHz as flo= 12 GHz, far 12.5 GHz 
6 ———— — £ 
g $ 7 —ppt+ ++ — m 
8 f C i . 7 
F 7 5 Ava M Version = 2 
x) 13 . a - ot a ~ 
S c. LF | Version ——— | 3 
8 §,t0TTTYrri 6 
0 42 +44 #=+6 48 +10 412 414 oe. 
LO Drive Power, dBm RF Input Power, dBm 
L Port to | Port Isolation R Port to L Port Isolation 
: S 2 
Ss 7 < 
S = € 
3 3 E: 





4 6 8 10 12 14 16 18 4 6 8 10 12 14 16 18 
flo GHz frr, GHz 





meee eee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor: or fleld eales office for further information. Listinge are.in: the back of this Data Book. 
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DBX-186L/M/H and DBY-—186L/M/H 


Avanpak Mixer 


TYPICAL PERFORMANCE AT 25°C (continued) 


R Port VSWR 
L Port to | Port Isolation flo= 9 GHz 





40 
4 6 8 10 12 14 16 18 





flo, GHz 
R Port VSWR R Port VSWR 
f w= 400 MHz, flo>f pF fro= 10 GHz 





R Port VSWR R Port VSWR 
fro= 11 GHz flo= 18 GHz 





8 
fre, GHz fre; GHz 
| Port VSWR 
flo = 12 GHz L Port VSWR 





10 1 14 16 18 
ities GHz 





Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further information. Listinge are in the back of thie Data Book. 
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; ) : DBX-824M/H 
QAVANTEK Opeth 

Duroid Mixer 

2 to 8 GHz Triple Balanced 








FEATURES APPLICATIONS 
e Two Schottky Diode Quads e Up Conversion Applications that 
e .005 to 4.0 GHz IF Bandwidth Require Wide Low Frequency 
e Up to +32 dBm Input Intercept Bands (0.1 to 2 GHz) to be 
Point Converted into Common IF Band 
(2 to 4 GHz or 2 to 6 GHz) 
e EW Systems 
e Wideband Heterodyned 
Receivers 
DESCRIPTION | 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured ina 50-ohm system) 


Operating Frequencies Power Level Specifications 
GHz. 
| LO Port | Model | RF Port Typical Guaranteed 
a ee fare | Teens silo 


[EW_| Operating Frequency Range [20-80 | 20-80) 005-40 ances 


CL | SSB Conversion Loss 2.0-8.0 | 2.0-8.0 | 0. Ts] -+— 
2.0-8. 2.0-8.0 | 0.005—4.0 
2. 


0 

SSB Noise Figure 0-8.0 | 2.0-8.0 | 0.005-1.5 
2.0-8.0 | 2.0-8.0 | 0.03-4.0 

0 

0 
Third-Order 2. 08. 0005-4, 0 2+13 
Two-Tone 2.0-8.0 | 0.005~-4.0 2+17 
Intercept Point 


Isolation Port-to-Port 7 2 Het 
ro ica Drive Level 2.0-8.0 | 2.0-8.0 Bed 005-4.0 | +10-+17 
2.0-8.0 | 2.0-8.0 Bed +13-+20 


2. 
4 
NOTE: —— guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for *M” model, and +17 dBm for “H” model. 

















Ei 2: 




















PES eae 






VSWR (50 ohm) 


Blb rrr ere 





ooloo 


Conversion 
oreeeacut Point (1dB) 








MAXIMUM RATINGS 





Peak Input Current @ 25°C s-seb anda esieun face bie eK Se Rb abr hw Bal oh hn Sb Fae EE 100 mA DC 
PI TEMPOCtAtUle sesh coe adky eau eae aban ecu te oh eanaureaiane acne nk Cat eouweeh 260° C for 10 seconds 
Operating Case Temperature ......... 0. ccc ccc cee cee cece eee e eee e ee eeeantentaeeunans —55°C to +100°C 
wlorage Temperatures i030 esate o6c4 cea ee San eh be eed a Sawada s wanes beads eslead —65°C to +100°C 
Continuous RF Input Power .......... 0... cece cee cee cece cece eee ee ee eeutneteeteeveueus 400 mW @ +25°C 


200 mW @ +100°C 
i 


WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local repreeentative, distributor or field eales office for further information. Listings are In the back of this Data Book. 
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DBX-824M/H and DBY-824M/H 
Duroid Mixer _ _ | 


TYPICAL PERFORMANCE AT 25°C 


Harmonics of for 


Conversion Loss, dB 


IF Output Power, dBm 








=~ NY oO F&F A OD 








fir , GHz 
L Port VSWR (Large Signal) 
ox 
Fa 
> . 
4 6 8 10 
fio, GHz 





>70 >70 >70 >70 >70 >70 











>70 >70 >70 >70 >70 >70 

>70 >70 >70 >70 >70 >70 

65 >70 60 >70 65 >70 

55 55 55 55 55 60 
0 35 18 40 35 

1 2 3 4 5 6 


Harmonics of fro 


Conversion Loss 


Conversion Loss, dB 


Isolation, dB 


+4 +6 +8 +10 
RF Input Power, dBm 


L Port to R Port Isolation 


Isolation, dB 


flo, GHz 


| Port to L Port Isolation 


VSWR 


f 


Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression num- 
bers are for a f,, signal level at—10 dBm and {,, signal level 


of: 


M Suffix :...... 
H Suffix ....... 


Conversion Loss 


f Lo= 8.8 GHz 
f ar= 4.3-6.3 GHz 





ip(OUT), GHz 


R Port to | Port Isolation 








fre, GHz 
R Port VSWR 


VSWR 


etree re oer ene weeeeeeee $10 dBm 
Fas ty eatahiiere Nas eal tained Sarena axe +13 dBm 


Conversion Loss 
flo= 6 GHz, frr= 8 GHz 


aa 
a 
OK tant tt 
ve i i aS Da a Le 


43 #4500 470 4941) 413) 415) 417 















Conversion Loss, dB 
rr} 


LO Drive Power, dBm 


| Port to R Port Isolation 





f me, GHz 


L Port to | Port Isolation 


fie , GHz 
i | Port VSWR (Large Signal) 
2.0 
3.0 
4.0 
.005 1 2 3 4 
fie , GHz 


: 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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/n, AVANTEK ic DBX-—1221L/M/H 
| DBY—1221L/M/H 
Duroid Mixer | 
2 to 12 GHz Double Balanced | 








FEATURES APPLICATIONS 
e Single Schottky Diode Quad | e 2 to 12 GHz Down Conversion 
e 5.5 dB Conversion Loss e 5.9 to 6.4 GHz Conversion 
e 40 dB Isolation Applications 
e Up to +30 dBm Input Intercept _ @ EW Systems 

Point _ @ Wideband Heterodyned 
e Low VSWR =. Receivers 
DESCRIPTION | 
The DBX/DBY Series uses precisely techniques result in high LO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. DBY, p. 16-11 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system ) 


_ GHz LOPort | Model| RFPot | T 
ypical - Guaranteed 
smi | _comewite__ [Te |e _| on tie | eee 
Ett _Speratng Frequency Farge 2.0-12.0]20-120| Do-13 | S| CS 
SSB a Loss | 3.0-10.0 | 3.0-10.0 =r ——_ oe 
2.0-12.0| 20-120] DC-1.3 85 max 
SSB Noise Figure 3.0-10.0| 3.0-10.0| 0.03-0.5 75 
2.0-12.0| 2.0-12.0| 0.03-1.3 8.5 


ISOL Isolation Port-to-Port 


















VSWR (50 ohm) 












51 
0:1 
5:1 
5:1 
5:4 





Conversion 2.0-12.0 2 .0-12.0 2+ 7 L So dBm 
Compression Point (1dB) 2.0-12.0 | 2.0-12.0 2+10 M + typ 
2.0-12.0 | 2.0-12.0 2417 H | +1 
Third-Order 2.0-12.0 | 2.0-12.0 $13 2+10 L +9 dBm 
Two-Tone 2.0-12.0 | 2.0-12.0 $1.3 +17 M +12 typ 
Intercept Point 2.0-12.0 | 2.0-12.0 $1.3 2+20 H +20 
o Port Drive Level 2.0-12.0 | 2.0-12.0] DC—1.3 + 7-+13 L 
typical) 2.0-12.0 | 2.0-12.0] DC—1.3 +10-+17 M 
2.0-12.0 | 2.0-12.0] DC-1.3 417-424 


NOTE: Specifications guaranteed at LO Power of +7 dBm for “L” model, +10 dBm for *M” model, and +17 dBm for “‘H” model. 


NM @ 










MAXIMUM RATINGS 





Peak Input Current @ 25°C ................ Oa eee er ee ee ahs eat ola tained op hare e cena neiae 100 mA DC 
Pin Temperature ............ 000 cece cece ee eee es Set bute Ria Seba nk wee dee sic wiasentats near 260° C for 10 seconds 
Operating Case Temperature ... 0.0... ec cent nee ee tenet eneeeeeeees —55°C to +100°C 
Storage TOMPSrature® ies oats wo deny eae aa OA HM ee eeeuretsS Rradind Gre hewn ale oak aes eoeles —65°C to +100°C 
Continuous RE Input POWG6? 65 cicn cca dwae ees eo jada ede $4.0 e 60 bod ed ou Swe Satan es 200 mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


ASIST TT STS SS TC ESOS EE BESS SSS ESE SEE TT SS OS SEO 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor of field eales office for further Information: Listings are in the back of this Data Book. 
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DBX—1221L/M/H and DBY-1221L/M/H 
Duroid Mixer | 





TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 








4 ay Se OO 370 570 370 Typical Harmonic Intermodulation Suppression for mixer 

= ——_ generated harmonics of the input signals. Suppression 

a 3 65 >70 55 >70 numbers are for a fp, signal level at—10 dBm and f,, signal 

= level of: | oO a S sas 

2 : = = cau = Suite sa tecete Geanpaeecesnenieene se: +7 dBm 

gs 1 0 25 18 40 M SUNIX /a.ccasteacs cect Meee ee ate been +10 dBm 
1 9 3 4 H Suffix 2.0... ccc eee ee eee renee +17 dBm 


Harmonics of fio 


Conversion Loss 









fro<f pF | 
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m) 
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RF Input Power, dBm 


L Port to R Port Isolation | 


Isolation, dB 





| Port VSWR 
fro= 9 GHz - 
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a. a ee DBX-1824M/H 
QAVANTEK DBY-1824M/H 


Duroid Mixer 
2 to 18 GHz Triple Balanced 





FEATURES APPLICATIONS | 


e Two Schottky Diode Quads e 2to 18 GHz Swept Frequency 
e .005 to 4 GHz IF Bandwidth Applications with IF <4 GHz 
© 2.0 to 18.0 GHz RF and LO e EW Systems 
Bandwidth e Wideband Heterodyned 
Receivers 
DESCRIPTION | | . 
The DBX/DBY Series uses precisely techniquesresultin highLO to RF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical. construction - for distortion and. very good amplitude and 





DBY, p. 16-11 


excellent overall symmetry. Construction phase match characteristics. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies Specifications 
oe LO Port | Model | RF Port Typical _ Guaranteed 
Characteristic dBm (typ) | Suffix | dBm Te = 25°C —55° to +100°C 
[BW [Operating Frequency Range aera a a 


CL, NF} SSB Conversion Loss 2.0— 8.0] 0.005—1.5 













Isolation Port-to-Port 







VSWR (50 ohm) 











Coriversion 2.0-18.0 | 2.0-18.0] 0 005-4. 0 +10 + 7 
Compression Point {1dB 2:0-18.0 | 2.0-18.0] 0.005~4.0 +13 +8 
Third-Order 2.0—18.0 | 2.0-18.0) 0.005—4.0 2+13 +15 se 
Two-Tone 2.0=18.0 | 2.0-18.0] 0.005—-4.0 2+17 +18 typ 
Intercept Point 

LO Port Drive Level 2.0-18.0 | 2.0-18.0} 0.005-4.0 | +10-+17 
(typical) 2.0—18.0 | 2.0-18.0] 0.005-4.0 | +13-+20 


NOTE: Specifications guaranteed at LO Power of +7 dBm for *L” model, +10 dBm for “M” model, and +17 dBm for “H” model. 










MAXIMUM RATINGS 





Peak Input Current @ 25°C .............. ccc eee Fahy aiceesceontins S Dae dct ehes nadecarnsn Sotueten eats ... 100 mA DC 


PIN Temperature 2. ccasnie anes eeewE yale ea wae oad ae Raa aad eualdeees acne 260° C for 10 seconds 
Operating: Case Temperature: 22 94 ted eae ea ake Bey coached lead atune oo HSS SSeS had aes —55°C to +1.00°C 
storage TEMpPerature® i scncvseils vende era hind hewn eed Cees Ma Sa Chee ead cums Sa Ba lat eb estaaa ir, —65°C to +100°C 
Continuous AF Input Powe? 6.624546 6 v0.6 Hata ae heed eine One Oho ee Reha ww eee e es 400 mW @ +25°C 

200 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams; DBY - — 16 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further infonnaten. Lietinge are In the back of this Data Book. 
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DBX—1824M/H and DBY—1824M/H 
Duroid Mixer 





ag 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 























6 >70 >70 >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 
m3 generated harmonics of the input signals. Suppression num- 
35 «=O bers are for a fx, signal level at -10 dBm and f,, signal level 
2 4 of: — | 
5 &, 2? M SUX 266 G5 ne Rineeeecee wees ees epee’ +10 dBm 
o 
Oe le re H-SUHIK: edict segiedeumanacncentmeaees +13 dBm 
- 2 55 °&«55 55 55 55 60 eG 3 

1 0 35 18 40 35 45 

2 8 4 5 6 
Harmonics of fio 

. Conversion Loss 7 

- Conversion Loss — flo= 6 Ghz, f rar 8 GHz @ 4 Conversion Loss 
ay a) 
COAL i 
8 : 4... i 7. 
1 OE tiene f= 
oho | 
8 8 5 12 9 
45 4.0 3.5 3.0 2.5 4304645 0« «470 «48 4110 4130415) +17 
f Four)» GHz LO Drive Power,dBm_ a _. fpr, GHz 

A “Conversion Loss me IF Output vs. RF Input Level 9 ———F Port to | Port Isolation 
e g * LO @ +13 dBm 
8 5 0 H Version | 30 

é —~h 
: H -2 LO @ +10 dBm 
5 M Version 

) 4 

e+e +4 648 410 





RF Input Power, dBm. 


L Port to R Port Isolation 





L Port to I Port Isolation i | Port to L Port Isolation R Port VSWR 


LO= 





2.0 eas! 
ger 
> 3.0 ae 2 
2 4 6 8 2 6 10 14, 18 
flo, GHz fig , GHz fap, GHz 
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DBX-1824M/H and DBY—1824M/H 
oe Mixer 





TYPICAL PERFORMANCE AT 25°C (continued) 


R Port VSWR R Port VSWR 


bee Renae 












ox — cx 
= 3 
D a4 fto= 14 GHz D 
. aa 
18 
is, ce 
| Port VSWR 
ox oc 
g & 
fir , GHz 
L Port VSWR 
(Large Signal) 
1.0 
- cc 2.0 
= = 
-. 
18 
fir , GHz ee ; Ge 
R Port VSWR | Port VSWR 
(Large Signal) (Large Signal) 
1.0 
oc co (2.0 
= 
4.0 
0 2 6 8 
fir , GHz 
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DBX-3503M/H 
QAVANTEK Hoe 

Duroid Mixer 

.05 to 3 GHz Triple Balanced 





FEATURES | APPLICATIONS 





e Two Schottky Diode Quads e Ideal for First or Second 
e 50 MHz to 3 GHz RF and LO Downconverter in Wideband 

Bandwidth Supernet Receiver 
e 1 MHz to 3 GHz IF Bandwidth e Frequency Upconverters 
e 7 dB Conversion Loss/NF e DSB Suppressed Carrier 
e 30 dB Isolation Modulators 
e Low VSWR, All Ports e VHF, UHF, L and S Band Block 

7 Conversions 

® 1 Bm In Intercept 

oi ae a ad e Wideband Test Instrumentation 
DESCRIPTION DBY, p. 16-11 
The DBX/DBY Series uses precisely matched Schottky- high LO to RF isolation, extremely low single tone inter- 
barrier diodes and a “quasi-planar ” physical construction for modulation distortion and very good amplitude and phase 
excellent overall symmetry. Construction techniques result in match characteristics. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system ) 
























Operating Frequencies |. Specifications = 
GHz LO Port | Model] RF Port Typleal Guaranteed 
Symbol Cosrectoiste | flo =| fre =| fie =| dBm(typ) | Suffix = —e = 25°C © —>—e = —55° to +100°C 
|_BW__| Operating Frequency Range _| 0.05-3.5| 0.05-3.0] _.001-3.0 2 
CL, NF Se5 Conasion Loss .20-1.5 | 0.20-1. 
and Noise Figure 





isolation Port-to-Port L-R 
L-R 







lea 


VSWR (50 ohm) 








eee 








0.05-3.5 ef tt 


ISOL 
Pe 2+10 +6 rel 
ee ee Point (1dB 2+15 +8 


Third-Order ze. 
typ 


Two-Tone 
p= LO eer Drive Level 05-3. 5 001-3 0 0417 
typical .05-3.5 05-3. 0 .001-3.0 - 3-+20 


Intercept Point 
NOTE: Specifications guaranteed at LO Power of +10 dBm for “M” model, and +13 dBm for “H” model. 


MAXIMUM RATINGS 
















Peak Input Current @ 25°C 21... ce nent ene e eee n as 100 mA DC 
Pin Temperature ....... 2.0 eect e cee enter ete e ete een eens eet anenenreaes 260° C for 10 seconds 
Operating Case Temperature ......... 66. c cece eee tenet ene n ees —55°C to +100°C 
Storage Temperature ....... 0... cece eee eee eee ee eee eee e ene e tenn tanees —62°C to +100°C 
Continuous RF Input Power ......... 0... ccc cc eee eee eee teen ene e nee ne eens 200 mW @ +25°C 


100 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams, DBY — 16 grams (with connectors) 
Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035  . Contact your local representative, distributor or field salee office for further information. Listings are In the back of this Data Book. 
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DBX-3503M/H and DBY-3503M/H 
Duroid Mixer. 





TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 





Typical Harmonic Intermodulation Suppression for mixer 

















wz 5 _>70 >70 2707070 generated harmonics of the input signals. Suppression num- 
6 4 >70 >70 >70 >70 >70 bers are for a fp signal level at-10 dBm and fLo Signal level of 
2 3 6 >70 60 570 65 +1 0 dBm for M" suffix mixers, and +13 dBm for “H” suffix 
° mixers. | : 
5 2 __55 45 55 58 55 
1 _0 _35 18 45 30 
1 > aaa 3 4 5 


Harmonics of fio 





Conversion Loss Conversion Loss Conversion Loss 
flro>f rr fir = flo— fre. fro>f ar frrouT fio ; f RFOUT)>F FAN) 

3S ‘ fe] m4 
g § be ar 
5 : en ok § 3 : 
4._-7| | FT 3 - 
® 
5 ; fir= 1.5 GHz ~ f p= 450 MHz 5 5° 

' .05 1 2 3 4 5 19: 














frrqnp GHz frF(Ny GHz 
Conversion Loss . 
fre= flotfin f rrouryt to f nrourPt iF L Port to R Port Isolation 
m 4 0 0 
§ 6 be en 
ee Pe a § S 
Bs gl — 3 3 40 
5 of flo= 1.5 GHZ . §o- 1.0 GHz = Bie 
0 or 0S 1.0 15 20 25 05 
figany» GHz 
I Port VSWR L Port VSWR 
R Port to | Port Isolation PE a dBm, Pro= +10 dBm, flo= fwr+ 45 MHz 3 Po =+10dBm 
ro] 
pA : 2.0 
: * 30 
4.0 
001 
firqny» GHz 
R Port VSWR | _ ConversionLoss IF Output vs. RF Input Level 
Par =-10 dBm, PLo = +10 dBm flo = 1.5 GHz, fie = 500 MHz _ frF = 1 GHz, f p= 500 MHz 
- flo= fip+ 45 MHz a fre = 1.0 GHz at-10 dBm : flo = 1.5. GHz at +10 dBm 
mo 7 ca 
$ 8 = 
cc 3 28 $ 
Fa § SC & 
> ee a, CS CN RR A SS A 
> 
6 r) 
0 +2 +4 +6 48 +410 412 +14 = 0 2 4 6 8 10 
fpr, GHz LO Drive Power, dBm | RF Input Power, dBm 


eeenn errr errr reer rere eS 
Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. Z 
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_DBX-18212M/H 
DBY-18212M/H 
Duroid Mixer 
2 to 18 GHz tee Balanced 








FEATURES | APPLICATIONS 





e Two Schottky Diode Quads e 2 to 18 GHz Band Folding 
e 2to 18 GHz RF and LO Applications 

Bandwidth e 1to 10 GHz Upconverting 
e 1 to 10 GHz IF Bandwidth Applications Requiring High IF 
e 7 dB Conversion Loss/NF e EW Systems 
DESCRIPTION | 
The DBX/DBY Series uses precisely techniques result in high LO to PF isolation, 
matched Schottky-barrier diodes and a extremely low single tone intermodulation 
“quasi-planar” physical construction for distortion and very good amplitude and 
excellent overall symmetry. Construction phase match characteristics. 


ONS (Measured in a 50-ohm nen) —_—_ “4 -. 


ELECTRICAL SPECIFICATI as = 
| __PowerLevel | 
GHz LO Port | Model Typical Guaranteed 











+ 






Characteristic te | i | dBm (typ) | Suffix To = 25°C — ——eer, to +100°C 
|_BW__| Operating Fre o¢ 1.0-10.0 a is aaa OR 


SSB Conversion Loss : 7 













wert 20-18.0 
| 2.0-18.0 | 2.0-18.0 
2.0-18.0 | 2.0-18.0 
. 2.0-18.0 | 2.0-18.0 
-2.0-18.0 | 2.0-18.0 






and Noise Figure © 


























Isolation Port-to-Port 


TR ee 





4.0-18.0 

2.0— 4.0 

2.0-18.0 
1.0-10.0 
1.0-10.0 

8.0 





rrr that PPrri is 


oS 
3m 


No 
bea 


| — | 20-180 | 7 eee eee 
2.0-18.0 | 2.0-18.0 | 0.5-10:0 2+10 oe oh rn _ +1. dBm 
be ce pression pore 108 2.0-18.0 | 2.0-18.0 | 0.5-10.0 2+13 = p 
“TPs Third-Order 2.0-18.0 | 2.0-18.0 | 0.5-10.0 2+13 pik dBm 
Two-Tone 2.0-18.0| 2.0-18.0 | 0.6-10.0 | 2417 +18 typ 
Intercept Point 
LO Port Drive Level 2.0-18.0 | 2.0-18.0 | 1.0-10.0 +10-+17 
(typical) 2.0-18.0} 2.0-18.0 |} DC-1.5 +13-+20 


NOTES: x ecifications peel at LO Power of +10 dBm for “M” model, and +13 dBm for EE me 
The DBX-18212 mixer can be used as either a down or is below 10.0 with similar performance. Use of the | Port as a LO Port ——— Port) is recom- 
ended in some applications where the LO frequency is below 10.0 GHz. In most cases, the LO and RF Ports of the ORK IetIe mixer can be inter- 

_ changed below 18.0 GHz. 








MAXIMUM RATINGS | | | 
Peak Input Current @ 25°C ............. Taiertuen Sonees ae er peer ee ner erect on onan 200 mA DC 





Pin Temperature .............- Gee ea ie se ie Nd RADE COPE OS ER ee eee 260° C for 10 seconds 
Operating Case Temperature - ee ere eee eee ee en ee ee jk aseeaaketees —55°C to +100°C 
Storage Temperature ................ See Ea ee ee ee ee eee eee eae —65°C to +100°C 
Continuous RF Input Power ............ 000 e eee ee eee eiirials high ea eGhe SA aaa PHOS aie are 400 mW @ +25°C 


200 mW @ +100°C 





WEIGHT: (typical) DBX — 22 grams; DBY — 16 grams (with connectors) 


eee =o i iil 
: Avantek, Inc. +» 481 Cottonwood Drive, Milpitas, CA 95035: . Contact your local representative, distributor or fleld sales office for further. Information. Listings are-In the back of thie Data Book. 
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DBX-—18212M/H and DBY-18212M/H 
Duroid Mixer 


ead iis este oS EE. 


TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 

























































6° >70 + >70 >70 >70 >70 Typical Harmonic Intermodulation Suppression for mixer 
a: — enerated harmonics of the input signals. Suppression num- 
0 70 70 70 70 g E g PP 
So 2 2 a ad = > bers are for a fy. signal level at—10 dBm and Ho signal level 
3 4 »>70 >70 >70 >70 >70. >70 of: : 
= j 
S 3 65 >70 60. >70 65 570 M Suri Pe eee ee ee ee re ee ee eee +10 an 
fF 2 55 55 55 555 60 
1 0 35 18 40 35 45 
1 2 3 4 5 6 
Harmonics of fio 
Conversion Loss Conversion Loss 
fe) a 
=) MO .¢ so & 
g Z g 
. 7 : ; 
3 s °|— far oun= 4. GHz 3 flo= 14 GHz 
s § ok fiom f p6-14 GHz 5 8 eee 
= > = IF= z 
firany, GHz frr(oury GHz 
oa Conversion Loss Conversion Loss 
© ¢ 2 ¢ 36 
& ce" : c “fro= 16 GHz 
8 7 3 8 7 ' ' 
a = 7 a f ar 8-12 GHz 
=] § 5 ne ies 
¢ 8 Fa 8 Fa 8 
® @ cy 
= > = : 
& 9 8 9 8 9 
f iF(ouy» GHz f Fou, GHz f iF(ourys GHz 
Conversion Loss ee 
ie flo= 6 GHz, frr= 8 GHz ‘s IF Output vs. RF Input Level I Port to R Port Isolation 
= za RE ae 0 
7 7a a | 
° 8 é H Version o -2 
AATF OE: T, 
3 LL M Version met Zz LO @ +10 dBm 
§.ttstttst it 8 | ey 
430450 «(470 «400 04110 413) 415 +17 —= +2 +4 +6 +8 +10 
LO Drive Power, dBm RF Input Power, dBm fe , GHz 
L Port to R Port Isolation R Port to L Port Isolation © R Port to | Port Isolation 


Isolation, dB 
Isolation, dB 





flo, GHz 
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Isolation, dB 





10 


14 18 
fre, GHz 


22 «26 


¢ Contact your local representative, distributor or field sales office for further information, Listings are in the back of this Data Book. 





DBX—18212M/H and DBY—18212M/H 
Duroid Mixer 





TYPICAL PERFORMANCE AT 25°C (continued) 











: R Port VSWR 
L Port to | Port Isolation | Port to L Port Isolation ss flo= 14 GHz at +10 dBm 
10 : 
3 20 fe 
§ g 
& 30 
8 
40 
2 6 10 14 18 a 2 
fir 3 GHz fre, GHz 
R Port VSWR R Port VSWR | R Port VSWR 
F flo= 16 GHz at +10 dBm — flo= 18 GHz at +10 dBm fas fLo= 20 GHz at +13 dBm 
1. 1.0 ‘ 
o oc 2.0 
z 
. 3.0 
4.0 
2 6 10 14 18 
fre GHz . fre, GHz fre, GHz 
R Port VSWR R Port VSWR | Port VSWR 
fLo= 23 GHz at +13 dBm flo= 26 GHz at +13 dBm fro= 14 GHz at +10 dBm 
oc oc 
Zs = 
2 2 
fir , GHz 
| oub ee 4 | Port VSWR L Port VSWR 
flo= 16 zat+1 m fLo= 18 GHz at +10 dBm (Large Signal) 












x m 20 
FA = 
> S 
3.0 
4.0 
0 2 6 10 14 18 
fir , GHz 
R Port VSWR | Port VSWR 
. (Large Signal) (Large Signal) 
2 6 10 = 14 18 
frp, GHz fie , GHz 


er enn 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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} | | — PPM-2515M 
QAVANTEK | | Surface Mount Mixer 





.05 to 2.5 GHz 
FEATURES APPLICATIONS 
e PlanarPak Surface Mount e High Density ee 
Package Applications 
e 7 dB Conversion Loss/Noise e Overlapping RF, LO, and IF 
Figure Requirements 
e 30 dB Port-to-Port Isolation e EW Systems 





e Low VSWR at All Ports PP-38M 16-35 
2 , Pp. 


DESCRIPTION 


The PPM-2515M is a triple-balanced surface mount mixer greater than 25 dB of port to port isolation. IF bandwidths up to 
with a frequency range of 0.05 to 2.5 GHz and an IF range of 1500 MHz are obtained with very flat conversion loss. A good 
0.001 to 1.5 GHz. This PlanarPak mixer uses precisely 50-ohm match is realized at all ports. | 


matched monolithic beam lead Schottky diodes and The PPM-2515M is supplied in Avantek's 0.375 x 0.375 in. 


polyimide insulated baluns to yield excellent performance surface mount package which allows the use of simpler 
over more than 5 octaves of RF and LO bandwidths. With microstrip installation at higher densities and improved 
overlapping RF, LO and IF frequency ranges there is still performance. Refer to the Application Note on page 14-38. 





ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) | 
Operating Frequencies | Specifications sd 


ese Typical Guaranteed 
— = 25°C Tee 55° to aire 





Third-Order 
Two-Tone 
Intercept Point 


NOTES: 1. Specifications apply in a 50-ohm system with LO input power of +10 dBm and RF in ut power of —10 dBm. 
2. Low fi requency be performance can be extended and/or enhanced through use of additional turns on LO, RF or IF transformers or by use of transformer 
material with higher relative permeability. Such modifications result in degradation of high frequency performance. | 
3. Guaranteed specifications apply with L ‘input power of +10 dBm. 


ener ee rere Sais SSS SSS SSS SSS SSS SSS SS SSNS 

WEIGHT: (typical) 0.5 grams 

Avantek, Inc. . 481 Cottonwood Drive, Milpitas, GA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of thie Data Book. 
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PPM—2515M 
Surface Mount Mixer 





TYPICAL PERFORMANCE AT 25°C 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 





Typical Harmonic Intermodulation Suppression for mixer 


de 8. 2270. B10 generated harmonics of the input signals. Suppression 
6 4. »>70 >70 >70 >70 >70 numbers are for a fg signal level at —10 dBm and f,, signal 
g 3 65 $70 60 570 65 level of +10 dBm and RF input power of -10 dBm. 
E 2 55 45 55 85S | 
= 1 0 35 18 45 30 

2 3 4 5 


Harmonics of fio 


NOTES: fe = 50 MHz. 
flo. > fre 
LO = +10 dBm 
RF =—10 dBm 


L Port to | Port Isolation 


R Port to | Port Isolation 





20 
25 
8 ry 
€ = 30 
3 4 os 
2 E 
40 
45 
. 0 0.5 10 1.5 2.0 2.5 3.0 
f RF> GHz 
Conversion Loss 7 a i, L Port to R Port Isolation 


Conversion Loss, dB 
Isolation, dB 





0 0.5 1.0 1.5 2.0 25 3.0 
fio, GHz 
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QAVANTEK eae  UMX-520 


Double Balanced Mixer _ - 
1.0to500MHz 





FEATURES APPLICATIONS 





e 50dBLOtoRF Isolation | e Low Cost, High Performance . 
e 6 dB Conversion Loss/Noise e High Density Requirements 
Figure | e Communications Systems 
e Low VSWR (1.5:1) at All Ports e Instrumentation and Test 
Equipment 
' CASE GROUND 
TO-8M, p. 16-47 
DESCRIPTION ee 
The UMX Series double-balanced mixers feature exception- easy-to-use hermetically sealed TO-8 cans. The UMX-520 is 
ally high isolation and good harmonically-related intermodula- a low level Class | mixer with four closely matched Schottky- 


tion product suppression. They are ene in compaet barrier modes in.a ring configuration. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies 
MHz 


[Ew | Operating Froqueney Range ohetae 
eS PTS 
oe Ct 1-500 0.1-500 











uU 
3° 
3 
S 


a. 
S5 
gg 
Mm 
Hi 
Ss 


RF Port" — Guaranteed 
dBm Tes = 25°C Te = 55° to +100°C 





















4g 
VSWR (50 ohm) L 
; 
Conversion 
Compression Point 108 


Third-Order a 1-100 | 1-100 | DC-500 
Two-Tone 100-500 | 100-500} DC-500 
Intercept Point ao: 


MAXIMUM RATINGS 






+ + ‘ 
3 . al eh 
© po ee 





Peak Input Current @ 20°C. ics wckiwewartieaame te dnawhs §.4d BAe ee Soe eae LR k's BOOS wee eee 100 mA DC 
PIN TOMperatUre: tices credence ueweh pis dag nsloas oyauaamie ss og ebue Soa eeeowneaasuns 260° C for 10 seconds 
Operating Case Temperature 1.0... 0... ccc ccc ce ccc cece cece ete ee ee eeseteusecseeececs —55°C to +100°C 
SlOFAGS: TEMPGlatUle cass ieacg at bay he ta oh ew aed BG ok Gale airay eee Bes O45. bn-ee aeeee Sake —65°C to +100°C 
Continuous RF Input Power ........... cece cece tee cee cece eee catesencnteseseeceees 200 mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) 0.06 oz. 


Avantek, Inc... 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietibutor or field eales office for further Information. Listings are. in the back of thie Data Book. 
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UMX—520 
Double Balanced Mixer 





TYPICAL PERFORMANCE AT 25°C (Measured in a 50-ohm system with LO = +7 dBm) 


Conversion Loss 1 dB Conversion Compression 

2 3.0 

g E 24 

3S 8 1.8 

¢ S . 
.g g 12 

$ a 6 

& 0 





Frequency, MHz Frequency, MHz 





L Port to R Port Isolation L Port to | Port Isolation 
g 2 
4 ¢ 
3 2 
3 & 
Frequency, MHz _ Frequency, MHz 
RPortto|PortIsolation LL Port VSWR 


Isolation, dB 





Frequency, MHz _ Frequency, MHz 


R Port VSWR 


| Port VSWR 


VSWR 





Frequency, MHz 


Frequency, MHz 


Avantek, Inc. . 481 Cottonwoed Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are: in the back of this Data Book. 
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QAVANTEK ax o7t 
) Double Balanced Mixer 
1.0 to 500 MHz — 
FEATURES APPLICATIONS 


e 40 dB LO to PF Isolation 

e 5.5 dB Conversion Loss/Noise 
Figure : 

e +34 dBm Input Intercept Point 


DESCRIPTION 


The UMX Series double-balanced mixers feature exception- 
ally high isolation and good harmonically-related intermodula- 
tion product suppression. They are packaged in compact 
easy-to-use hermetically sealed TO-8 cans. The UMX-570 is 
a high level Class Il_type 1 mixer with eight closely matched 
Schottky-barrier diodes in a ring configuration. Since the 
diodes are highly dissipative, the UMX-570 can accept 
+27 dBm local oscillator power (rather than the typical +13 to 





Symbol | Characteristic 


es 










ISOL Isolation Port-to-Port L-R 





a 
ca _ - Be 
: 
Conversion 
Compression pont (1 dB) 


Third-Order 
Two-Tone 
Intercept Point 





e@ Low Cost, High Performance 

e High IP3 Requirements 

e Instrumentation and Test 
Equipment 

e EW Systems 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


"Operating Frequencies 
O Port | Model| RF Port Typleal Guaranteed 
m aie Suffix | dBm Te 2 25°C . Te =—55° to +100°C 


SSB Conversion Loss a 00 | 1-100 oa niga 
00-500 | 100-500} DC-500 +27 

SSB Noise Figure 1-100 | 1-100 | 0. ce +27 
100-500 | 100-500} 0.1-50 +27 


Soa nll 
hal 





' CASE GROUND 


TO-8M, p. 16-47 


+17 dBm) without the added complexity of series resistors 
(type 2) or resistor-capacitor combinations (Class Ill). The 
third-order input intercept point is greater than +34 dBm below 
100 MHz and +32 dBm from 100 to 500 MHz. Along with very 
small size for a high level mixer, the UMX-570 is unique in that 
its conversion loss is only 5.0 to 6.0 dB. This conversion loss is 
1.0 to 2.0 dB less than comparable high level mixers. 








MAXIMUM RATINGS 


Peak Input Current @ 25°C ....... cc ee eee ec eee eee 
Pitt TOMPOratUre sac css ss ees opener ch Ree eee es 
Operating Case Temperature ............... eee eee eees 
Storage Temperature ......... 0. cece eee eee eee eee 
Continuous RF Input Power ............... 00. cee eens 


WEIGHT: (typical) 0.06 oz. 


Avantek, Inc. ~ 481 Cottonwood-Drive, Milpitas, CA 95035 


Meade maltese Widely PhO Re Guargh SEA we Bay —55°C to +100°C 
Pa Waban la teenn sh oddak tek Ceaterene ie ones wea aaune —65°C to +100°C 
re Ere ee ree ee eee err ee ee 1W @ +25°C 


500 mW @ +100°C 


e Contact your local representative, distributor or field sales office for further information. Lietings are in the back of thie Data Book. 





UMX-—570 
Double Balanced Mixer 





TYPICAL PERFORMANCE AT 25°C (Measured in a 50-ohm system with LO = +27 dBm) 


1 dB Conversion Compression 








rv) 
a =] 
g 
S 
_ & 
3 
= 
& 
Frequency, MHz Frequency, MHz 
L Port to R Port Isolation L Port to | Port Isolation 
8 8 
3 & 
8 8 
Frequency, MHz . Frequency, MHz 
-RPortto|Portisolation = : “Port VSWR 
m Be 
€ = 
ao. 
3 > 





- Frequency, MHz 


| Port VSWR 


VSWR 





Frequency, MHz Frequency, MHz 
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| | | UMX—2020 _ 
QAVANTEK oy 


10 to 2000 MHz 





FEATURES APPLICATIONS 
e 40 dB LO to FF Isolation 





e 10 to 2000 MHz RF and e Low Cost, High Performance 
LO Bandwidth — e High LO to RF Isolation 
e DC to 1000 MHz IF Bandwidth Requirements 
e Communications Systems ine, 
e Instrumentation and Test TO-8M, p. 16-47 
Equipment 
e EW Systems 
DESCRIPTION . 
The UMX Series double-balanced mixers feature exception- barrier diodes in a ring configuration. The LO to RF isolation of 


ally high isolation and good harmonically-related intermodula- the UMX-2020 is typically greater than 60 dB from 10 to 
tion product suppression. They are packaged in compact 150 MHz, greater than 50 dB from 150 to 500 MHz and 
easy-to-use hermetically sealed TO-8 cans. The UMX-2020 is greater than 40 dB from 500 to 2000 MHz. 

a low level Class | mixer with four nosey matched utes | 





ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system 


: Se Frequencies Power Level fications 
: Se 
LO Port | Model | RF Port Typical Guaranteed 


- Operating Frequency Range DC-1000 
SSB Conversion Loss 10-2000 | 10-2000 | DC-500 —— 0 ——— 0 ie 
10-2000 | 10-2000 | DC-1000 8.0 9.0 max 
SSB Noise Figure 10-2000 | 10-2000 | 0.1-500 7.0 8.0 be 
| 10-2000 | 10-2000 | 0.1-1000 8. ua 9.0 
Isolation Port-to-Port 10-1000 
| 10-1500 
10-2000 
10-1000 


10-1500 
10-2000 









VSWR (50 ohm) 






10-500 
—_ as 500 


Conversion 10-2000 | 10-1500 
Compression Point (1dB 


Third-Order 10-1000 | 10-1000 | DC—1500 +7 aod 
Two-Tone 1000-2000/100-1500} DC—1500 +7 +10 
Intercept Point 


MAXIMUM RATINGS 

















| 
Se 
typ 








Peak Input Current @ 25°C: 645i ad Coa we oh Face wae ba eae Same ae area alee sb ya Gale ea eeu Gls ks 100 mA DC 
Pink TOMPCratUre: esac ccaecsnc loam wnat wie said So ee one ga ang 9 Grose wiper ere om aia yieare aie wa 260° C for 10 seconds 
Operating Case TOMperalure: cai eee eee e iiweks Fe eea baw Ve dhe wo SRS whee Meas aw as —55°C to +100°C 
SIOlaGe TOMpPerature: ois sila diac ee kate sed emeeeee wed ont anew es ee eRs ou ce wee cond Maeteas —65°C to +100°C 
Continuous RF Input Powe? . 62.65.5364 2 noel ee ann Cis sade ese Os. bd Oehe Oeweaeeww st Awe es 200mW @ +25°C 

100 mW @ +100°C 





WEIGHT: (typical) 0.06 oz. 


Avantek, Inc. . 481 Cottonwood Drive; Milpitas,CA 95035 . Contact your local. representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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UMX—2020 
Double Balanced Mixer | 


TYPICAL PERFORMANCE AT 25°C (Measured in a 50-ohm system with LO = +7 dBm and IF = 100 MHz) 


Conversion Loss _ 1 dB Conversion Compression 








roe) 
Z 
£ 
: é 
8 $ 
S ‘a 
= a 
& 9. : | | 2 
1 10 100 1000 = 10000. 1 10 100 1000 10000 
RF Frequency, MHz RF Frequency, MHz 
Isolation L Port VSWR 
ca 
oO xc 
© = 
2 % 
8 
Frequency, MHz : Frequency, MHz 
R Port VSWR | | : | Port VSWR 
ec ro 
= a 
2 2 





Frequency, MHz Frequency, MHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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| UMX—4220 
QAVANTEK os Double Balanced Mixer 








3700 to 4200 MHz 
FEATURES APPLICATIONS 
e 1.5:1 VSWR e Low Cost, High Performance 
e 4.5 dB Conversion Loss/Noise © 3.7 to 4.2 GHz Downconverter 
Figure in TVRO Applications 
e Low Cost e Instrumentation and Test 
Equipment 
' CASE GROUND 
TO-8M, p. 16-47 
DESCRIPTION | 2 
The UMX Series double-balanced mixers feature exception- high performance 3.7 to 4.2 GHz downconverter in TVRO 
ally high isolation and good harmonically-related intermodula- applications. Typical conversion loss is 4.5 dB with a low-side 


tion product suppression. They are packaged in compact LO and 5.0 with a high-side LO for either an 880 or 1125 MHz 
easy-to-use hermetically sealed TO-8 cans. The UMX-4220 is IF frequency. LO to RF isolation exceeds 30 dB. 
a microwave mixer designed to meet the need for a low cost, 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system) 


Operating Frequencies 
GHz 


LO Port RF Port Typical Guaranteed - 
Symbol] Characteristic | fio | tee | fe | dBm(typ) dBm | Te=25°C | Te=-88° to +100°C 
Bw | Operating Frequency Range 3.7-4.2 | DC-1.3 sen oe 
foe SSB Conversion Loss a 3.7-4.2 | DC-1.3 +7-+10 «6.0 
<fne | 3.7-4.2 | DC-1.3 +7-+10 6.0 | max 
| 60 | 
_ 6.0 












poet ame Loss Flatness 2.3-5/5 | 3.7-4.2 | DC-1.3 +7-+10 

over any 40 MHz segment of 

far 3.7 to 4.2 GHz peak-to-peak 

SSB Noise Figure >frr = | 3.7-4.2 -| 0.03-1.3 +6-+8 
<frr | 3.7-4.2 | 0.03-1.3 +6-+8 


Isolation Port-to-Port 2.4-5.5 








2.4-5.5 


VSWR (50 ohm) = 24-65 
R 27-42 






CC | Conversion 3.7-4.2 
Compression Point (1B) 


Third-Order 2.4-5.5 | 3.7-4.2 
Two-Tone 
Intercept Point 


NOTE: Guaranteed specifications apply with LO input power of +7 dBm. 








MAXIMUM RATINGS 
Peak Input Current @ 25°C ......... Whee he ae ache tres hci Secucasnewarcaehes dae etrecate 100 mA DC 





Pint TEMPCl ature soi. i soe cu a weieeeete es Vas eee ae ey Sao eaae ee ee ee eee 260° C for 10 seconds 
Operating Case Temperature ........ 0... ccc cece cece cere cna eanes Meee ee ee Ree ak ee ~ =—55°C to +100°C 
SlOFAGE TEMPO Al ic eee oweuted cued Cu RAe eS Riek ha bee ae wee eae eNO NE ORs eee 2+. =65°C to +100°C 
Continuous RF Input Power ...... Lig uidbhea ea Sutaianteia tae aro cancels te aiaaeyoeiade a meee cielwaine 200 mW @ +25°C 

| | 100 mW @ +100°C 





WEIGHT: (typical) 0.06 oz. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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UMX-4220 
Double Balanced Mixer 





TYPICAL PERFORMANCE AT 25°C: 


Typical Single Tone Intermodulation Harmonic Suppression at 25°C (dB below desired output) 











we 4 >70 >70 >70 >70 
3 3 65 >70 55 >70 
5 50 55 50 58 $7 EMM: 
5 1 0 25 18 40 | 
1 2 3 4 
Harmonics of fro — 


‘Conversion Loss 
fro<f rr 





Conversion Loss 





Conversion Loss, dB 


"97. 398. 3040s 
fre, GHz 


Conversion Loss 
flo= 4.1 GHz, frr= 4.0 GHz. 






Conversion Loss, dB 
7 






40 
20 25 30 35 40 45 


Conversion Loss 
flo>f re 


Conversion Loss, dB 


fio<f rr 


Conversion Loss, dB 





ERED ae 


| 
pzczre 


4 3 -2 -1 O +1 #42 43 
RF Input Power, dBm 










4 


IF Output Power, dBm 


i: 


R Port VSWR 
RF 





5.0 5.5 27 3.8 3.9 4.0 4.1 4.2 
fro, GHz fre, GHz 
| Port VSWR 
flo Fixed 





Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 





& 1.0 
. fir , GHz 


12 1.4 


« Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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Conversion Loss, dB 





Conversion Loss, dB — 





Isolation, dB 


Typical Harmonic Intermodulation Suppression for mixer 
generated harmonics of the input signals. Suppression num- 
bers are for a fa, Signal level at—10 dBm and f,, signal level of 


Conversion Loss 
flo<f pF 





far, GHz - 


Conversion Loss | 
fLo-f nr 





3.7 3.8 3.9 4.0 41 4.2 
frp, GHz - 


L Port to R Port Isolation 





20 25 30 35 40 45 50 55 
fro, GHz 


R Port VSWR 





2537 38 3.9 4.0 4.1 4.2 
fre: GHz 
LPorttVSWR 





flo GHz 


3 ; _MXA Series 
QAVANTEK sr pan te resign 








.05 to 18 GHz 

FEATURES i APPLICATIONS = 7 | | 
e 0.05 to 18 GHz eeveiage 7 e High Density Microstrip © = 
e Premium Performance Applications 
e Miniature Size e Overlapping RF, LO, and 
© Configured As Down Converter IF Requirements 

. e EW Systems 

MA-1, -2,-3, p. 16-27 

DESCRIPTION 7 _ 
The Avantek MXA Series of mice iepreanipliiers integrates UTO thin-film amplifiers may be cascaded to meet customer 
Avantek’s proven thin-film mixer and amplifier lines. These needs. All combinations are packaged in Avanpak style cases 
devices cover the frequency range from 0.05 to 18 GHz on to give the customer the advantages of small size, light weight 
the R and L ports.with IF coverage up to 2 GHz. Virtually any and either coax, stripline or microstrip application. 


combination of one standard TFX mixer with one, two, or three 





AVANPAK MIXER-PREAMPLIFIERS! (Guaranteed Specifications at 25°C Case Temperature) 


Power 


Output 
= th RF-IF Nolse for 1dB Gain DC 
_ Frequency Range Gain Figure Compression Current 


Consisting of the fre fro fir (dB) (dB) (dB) (dBm) Case 
Model Following Products (GHz) (GHz) (MHz) Min. Typ. Min. Typ Drawing 
MXA-2512 DBX-3503, UTO-440, UTO-210 52.0 5-2.0 10-200 10 11 6 30 MA-3 
MXA-30122 DBX-3503, UTO-1012, UTO-1013 05-3.0 .05-3.5 10-1000 20 10.5 7 50 MA-2 
MXA-7202 TFX-72M, UTO-514, UTO-516 2-7 2-7 30-160 22 8.5 9 45 MA-2 
MXA-7203 TFX-72M, UTO-514, UTO-519, UTO-509 2-7 2-7 30-160 33 8.5 20 1385 MA-3 
MXA-10911 § TFX-186M, UTO-222 9-10 9-10 70 20 9 18 50 MA-1 
MXA-18422 TFX-184M, UTO-2012, UTO-2012 4-18 4-18 500-2000 9 11.5 12 100 MA-2 
MXA-18423 TFX-184M, UTO-2012, UTO-2012, UTO-2013 4-18 4-18 500-2000 18 11.5 19 200 MA-3 


NOTES: 1. Sample Listing of poddible Mixer/Amplifier combinations 
2. Power out at 1 dB compression is +3 dBm (Min.) from .05 to .6 GHz RF input frequency on MXA-3012. 





WEIGHT: (typical) MA-1 = 40 grams; MA-2 = 50 grams; MA-3 = 60 grams 
Avantek, Inc. © 481 Cottonwood Drive, Milpitas, CA 95035 © General Office (408) 432-3080 .@ Component Sales (408) 943-4296 ® TWX 910-338-2206 © FAX (408) 432-3243 
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MXA Series 
Avanpak Mixer-Preamplifiers 


TYPICAL PERFORMANCE 


MXA-—18423 MXA—18202 
Conversion Gain Conversion Gain 


fro< fre: fig = 1.0 GHz . fro< fre; fir = 160 MHz 





aap =SEnn Z 
¢e . ¢ 
av aihan § 
a ® 
eT LEE LL E 
8 21 | 8 
4.0 6.0 8.0 10.0 12.0 14.0 16.0 18.0 2 6 10 14 18 
RF Frequency, GHz RF Frequency, GHz 
MXA-—18203 MXA-—18203 
Conversion Gain Conversion Gain 
flo< fre; flo= 11.990 MHz 
an ya] 
a) =] 
£ £ 
& & 
= 
3 i 
z z 
3) 8 





RF Frequency, GHz IF Frequency, MHz 


MXA-18203 
Single Sideband Noise Figure 


far< flo: fir = 250 MHz 


a or 





11 


Noise Figure, dB 





RF Frequency, GHz 


a war UEUyTNEESES UES EESEEPTEPTPEPEENUEIEDEPEENPEEEED 
Avantek, Inc. © 481 Cottonwood Drive, Milpitas, CA 95035 © General Office (408) 432-3080 © Component Sales (408) 943-4296 @ TWX 910-338-2206 © FAX (408) 432-3243 
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QAVANTEK hcl 
Avanpak Doubler 
.075 to 2 GHz 
FEATURES APPLICATIONS 
e Wide Input Frequency e Extend Frequency Range of 
Range: 75 MHz-to 2 GHz Test Equipment 


e Hermetically Sealed, Small 
Package: .96 in. x .66 in. x .22 in. 
e Low Conversion Loss: 
-<12.5 dB (Typ) | 
e Balanced Design | 
e +13 dBm Nominal aoe Level 


DESCRIPTION 


The DRX-2075 is a balanced doubler offering excellent per- 
formance over a wide frequency range.. It uses a precisely 
balanced, monolithic Schottky-barrier diode bridge to produce 
an output signal at a frequency twice that of the input signal. 
_ The precise balancing inherent in a monolithic bridge serves 
to greatly reduce the fundamental frequency feedthrough, 
thus producing a clean, low distortion 2f output signal. By 


~~ combining the broadband frequency response characteristics © 








Characteristic 


oe Operating Frequency Range "75-2000 | 150-4000 ss 


_ Conversion Loss (Fv vs. ne: 


“Input Port: 


75-800 
800-1500 
1500-2000 


| 1F @ Output Relative to 2F | 





Input VSWR (50 Ohm) 75-1000 
1000-1500 
. 1500-2000 


SCHEMATIC 


e System Upgrades 
e Extend Instrumentation 
. Frequency Range 


ELECTRICAL SPECIFICATIONS Measured i in a 50-ohm system 


Operating Frequencies, MHz 
e Typical 
| Output Port Tew = 25°C 





ia 10 





ot co eS SR 





DRX, p. 16-15 


_ _ of the monolithic bridge with both lumped and distributed ele- 


ments, this doubler is able to achieve excellent performance 
over the entire 0.075 to 2 GHz input frequency range. It is 
packaged in a unique Avanpak miniature hermetic case for 
applications in microstripline or coaxial connector interfaced 
systems. Avantek’s DRX-2075 is also designed to assure a 


_ good 50-ohm match at all ports to simplify the design of the 
2 ayeteme in which they. are used. 








Specifications 





Guaranteed 
Te = -55° = +100°C 





225-3000 
3000-4500 
4500-6000 
300-4000 
4000-6000 
6000-8000 







150-1500 
"1500-3000 
3000-4000 












Weight: (typical) 20 grams (with connectors) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


« Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 





- SWITCHES 





SELECTION GUIDE ........ 20.0.2. 00008 BSD 


2-18 GHz REFLECTIVE AND NON-REFLECTIVE 
SWITCHES 


WAHS SERIES sepsis a: soe 'nce-scace Seles 48 doy OO 
¢ AHD-SERIES ... 3577, Seen 6 elgg 7 
p AHT-SERIEG | 82 nis oon not tts cad BOO 
© AHO SERIES Ss 285 28.5. SET. er8e9 
AHF SERIES”... occ eee nce we Be 
¢ PLANARPAK SWITCH (PPS-010) 


? 
= 
NO 








QAVANTEK 


PRODUCT DESCRIPTION 


PIN diode RF Switches - 5 | 


The “AH” Series of PIN diode switches covers the 2 to 18 GHz 
frequency range. These switches have been designed into 
extremely small cases which are setting a new standard for 
convenience and miniaturization in the industry. 


The AH Series uses Avantek’s all thin-film design technology 
for superb reliability and repeatability. All hybrid components 


are epoxy-mounted or eutectically die attached, and ther- 


mosonic bonded. 


Avantek offers three different types of AH switches—SPST, 


SPDT and SPMT. Each type provides a complete range of 
options which includes: =, te 

e Frequency coverage from 2 to 18 GHz 

Reflective or non-reflective 

Female SMA, male SMA or connectorless RF interface 
Integral TTL compatible high speed drivers - 
High reliability “R” Series screening 

Low insertion loss/High isolation options 


eee @ @ 


The AH Series case is packaged in a stainless steel case and 


laser welded for hermeticity. Numerous case mounting holes 
are provided for ease of installation into stripline assemblies. 


SPST Switches | 

Avantek offers two series of 2 to 18 GHz single pole single 
throw switches. The low loss series is designed to provide up 
to 40 dB of isolation while the high isolation series offers up to 
60 dB. Both are available with TTL compatible hybrid switch 
drivers and have typical switching speeds of under 10 nano- 
seconds from 10 to 90% of the detected RF. These units are 
extremely small (less than .07 cubic inches) and weigh less 
than 6.5 grams without connectors. 


SPDT Switches 


The Avanpak AHD Series reflective and non-reflective single 
pole double throw switches are designed to operate over the 


SELECTION GUIDE 





Guaranteed Specifications? at 25°C Case Temperature® 


Switches 
Selection Guide 


_ full 2 to 18 GHz band and offer very low insertion loss and 


VSWR while providing 50 dB of isolation. They are available 
with TTL compatible hybrid switch drivers and have typical 
switching speeds of under 15 nanoseconds from 10 to 90% of 
the detected RF. These units are extremely small (less than 
.07 cubic inches) and weigh less than 7 grams without con- 
nectors. | 


SPMT Switches | 

The Avanpak AHT, AHQ and AHF Series reflective and non- 
reflective single pole multi throw switches are designed to 
operate over the entire 2 to 18 GHz band and offer very low | 
insertion loss and VSWR while providing 50 dB of isolation. 


They are available with TTL compatible hybrid switch drivers _ . 


and have typical switching speeds of under 15 nanoseconds 
from 10 to 90% of the detected RF. These-units are extremely 
small (less than .2 cubic inches) and weigh less than 


18 grams without connectors. 


Planarpak™ Surface Mount Switch ads - 
The PPS-010 is a single pole double throw surface mount 


_ switch which covers the 10 to 2000 MHz frequency range. 


This PlanarPak switch is anon-reflective device that offers low 


_ insertion loss. ‘ ee oa 2 
The PPS-010 is supplied in the newly designed. surface 


mount package which allows the use of simpler microstrip 
installation at higher densities and improved performance. — 


Capabilities 


In addition to the standard switch lines, Avantek also offers 
extensive custom capabilities to meet specific. customer 
needs. Past specials include extended frequency range 
switches (0.5 to 18 GHz, 2 to 20 GHz), very high isolation 
switches (70+ dB), and GaAs MMIC ‘switches covering 
DC-6 GHz. Contact the factory to discuss’ your individual 
requirements. © ee isa 2 


AH SERIES, SINGLE POLE, SINGLE THROW (SPST) PIN DIODE SWITCHES. se x 


Switching Insertion Loss 
Speed! . Max. (dB) . ” 

Frequency (Nanoseconds) Isolation VSWR - @ Freq. (GHz) Case 
Model (GHz) Maximum (dB) Minimum Maximum — 2.0-4.0  4.0-8.0 —_- 8.0-12.0 —_12.0-18.0 Type 
LOW LOSS : i a 
AHS0402-0XX 2.0-4.0 25 40 1.8 0.9 — _ — SPST 
AHS0802-0XX 2.0-8.0 25 40 1.8 0.9 1.2. acs — SPST 
AHS1202-0XX 2.0-12.0 25 40 1.8 0.9 1.2. 17 ies SPST 
AHS1802-0XX 2.0-18.0 25 40 1.8 0.9 12 17 24 — SPST 
HIGH ISOLATION | . - 
AHS0402-1XX 2.0-4.0 25 60 1.8 1.1 — _— _.— SPST 
AHS0802-1XX 2.0-8.0 25 60 1.8 1.1 1.40 °° = os SPST | 
AHS1202-1XX 2.0-12.0 25 60 1.8 1.1 44 19° . — SPST. 
AHS1802-1XX 2.0-18.0 25 60 1.8 1.1 “44 49 2 24 


SPST: 


NOTES: 1. Speed Is defined as 50% input trigger to 90% detected R.F. change including driver delay. Rise arid fall times are less than 10 nS typical. 
2. Isolation is measured at +10 dBm input power. All other specifications are measured at 0 dBm Input power. 


3. Operating temperature: —55° to +100°C. 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or field ealés office for further Information. Listings are in the back of this Data Book. 


Switches 
Selection Guide 






SELECTION GUIDE (continued) 


AH SERIES, SINGLE POLE, DOUBLE THROW (SPDT) PIN DIODE SWITCHES 
Guaranteed Specifications? at 25°C Case Temperature? . | 











Switching - Insertion Loss 
Speed | Max. (dB) . 

_ Frequency (Nanoseconds) Isolation VSWR @ Freq. (GHz) Case 
Model (GHz) Maximum (4B) Minimum Maximum — 2.0-4.0 —4.0-8.0 8.0-12.0  12.0-18.0 Type 
REFLECTIVE | = | | | | a 
ALINAANDYY OLA 
AHD0402-0XX 2.0-4.0 75 50 1.8 1.3 _ _ _ SPDT 
AHD0802-0XX 2.0-8.0 75 50 1.8. - 13 . 1.8 — SPDT 
AHD1202-0XX 2.0-12.0 75 50 1.8 1.3 1.8 2.3 — SPDT 
AHD1802-0XX 2.0-18.0 75 50 1.8 1.3 1.8 2.3 2.9 SPDT 
NON-REFLECTIVE 
“Atimnann aw». eesnreererennnseeeeeeeree= 
AHD0402-1XX 2.0-4.0 75 50 1.8 1.6 _ — —_ SPDT 
AHD0802-1XX 2.0-8.0 75 50 1.8 1.6 1.8 _ — SPDT 
AHD1202-1XX 2.0-12.0 75 50 1.8 1.6 1.8 2.3 —_— SPDT 


AHD1802-1XX 2.0-18.0 75 50 1.8 1.6 1.8 2.3 2.9 SPDT 
a ah 


AH SERIES, SINGLE POLE, MULTI-THROW PIN DIODE SWITCHES 


Guaranteed Specifications? at 25°C Case Temperature? 


Switching Insertion Loss 
Speed! Max. (dB) 
Frequency (Nanoseconds) Isolation VSWR @ Freq. (GHz) Case 


Model (GHz) Maximum (dB) Minimum Maximum 2.0-4.0  4.0-8.0 8.0-12.0  12.0-18.0 Type 
ene ce A wade 


TRIPLE THROW REFLECTIVE 
ee eeeeses—‘“‘(_“ 
50 2.0 1.4 SPMT 


AHT0402-0XX 2.0-4.0 75 Es ae = 
AHT0802-0XX 2.0-8.0 75 50 2.0 1.4 2.0 “i —  SPMT 
AHT1202-0XX 2.0-12.0 75 50 2.0 1.4 2.0 2.5 —  SPMT 
AHT1802-0XX 2.0-18.0 75 50 2.0 1.4 2.0 2.5 3.1. SPMT 
FOUR THROW REFLECTIVE 

LLL Ss etennenensnsneennrnnereeeeesere 
AHQ0402-0XX 2.0-4.0 75 50 2.0 1.6 ae ee —  SPMT 
AHQ0802-0XX 2.0-8.0 75 50 2.0 1.6 2.2 _— —  SPMT 
AHQ1202-0XX 2.0-12.0 75 50 2.0 1.6 2.2 2.7 —  _SPMT 
AHQ1802-0XX 2.0-18.0 75 50 2.0 1.6 2.2 27 3.4 SPMT 
FIVE THROW REFLECTIVE 

eek Dank ee 
AHF0402-0XX 2.0-4.0 75 50 2.0 17 a _ —  SPMT 
AHF0802-0XX 2.0-8.0 75 50 2.0 17 2.2 _ —  SPMT 
AHF1202-0XX 2.0-12.0 75 50 2.0 1.7 2.2 2.7 —  _SPMT 
AHF1802-0XX 2.0-18.0 75 50 2.0 17 2.2 27 3.5 SPMT 
TRIPLE THROW NON-REFLECTIVE 

a hah kL 
AHT0402-1XX 2.0-4.0 75 50 2.0 1.8 ie an —  SPMT 
AHT0802-1XX 2.0-8.0 75 50 2.0 1.8 2.3 = —  SPMT 
AHT1202-1XX 2.0-12.0 75 50 2.0 1.8 23 27 —  SPMT 


AHT1802-1XX 2.0-18.0 75 50 2.0 1.8 2.3 2.7 3.1 SPMT 
O88 SPMT 
FOUR THROW NON-REFLECTIVE 


AHQ0402-1XX 2.0-4.0 75 50 2.0 2.0 _— _— _ SPMT 
AHQ0802-1XX 2.0-8.0 75 50 2.0 2.0 2.5 = — SPMT 
AHQ1202-1XX 2.0-12.0 75 50 2.0 2.0 2.5 2.9 — SPMT 
AHQ1802-1XX 2.0-18.0 75 50 2.0 2.0 2.5 2.9 3.4 SPMT 
he 


FIVE THROW NON-REFLECTIVE 
AHF0402-1XX 2.0-4.0 75 50 2.0 2.1 — = — SPMT 


AHF0802-1XX 2.0-8.0 75 50 2.0 2.1 2.5 — — SPMT 
AHF1202-1XX 2.0-12.0 75 50 2.0 2.1 2.5 2.9 _— SPMT 
AHF1802-1XX 2.0-18.0 75 50 2.0 2.1 2.5 2.9 3.5 SPMT 


NOTES: 1. Speed Is defined as 50% input trigger to 90% detected R.F. change including driver delay. Rise and fall times are less than 10 nS typical. 
2. All specifications are at +10 dBm input power. Maximum Input is +30 dBm. 
3. Operating temperature: —55° to +100°C. 
4. Switching speed measurements are made using detected video with RF input power of +10 dBm at a frequency of 10 GHz. 





Contact your local repreeentative, distributor or field ealee. office for further information. Lietinge are In the back of this Data Book 
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Switches — | 
Selection Guide 





SELECTION GUIDE (continued) 











PPS-010, PLANARPAK™ SURFACE MOUNTED, NON-REFLECTIVE, SPDT - SWITCH 
Guaranteed Specifications at 25°C Case Temperature —s—y 


insertion Switching 
Frequency Loss Isolation VSWR Speed Control 
Range (dB) . (dB)° (50Q) _ (usec) . Voltage Case 
Model | (MHz) Maximum | Minimum Maximum > «Maximum (VDC) ‘Type 





PPS-010 10-200 15 40 17 5.0 +15 -° PP-25S 
200-500 1.5 30 
500-2000 25 20 


fee 






Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local repreeentative, distributor or field eales office for further information. Lietinge are'in the back of thie Data Book. 
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QAVANTEK —— 

aly | Thin-Film Switches 
Single Pole Single Throw 
2 to 18 GHz 

FEATURES APPLICATIONS 


Receiver Selection 





e Full Band 2 to 18 GHz Performance e 

e Low Loss/High Isolation Options e Antenna Selection 

e Reliable Thin-Film Construction e Signal Sampling 

e Removable SMA Connectors e Active Protection Circuits 

e Low Insertion Loss e Local Oscillator Selection SPST, p. 16-40 
e Low VSWR e Channelized Receivers | 

e High Isolation | 

e High Speed 

DESCRIPTION 


construction on ceramic substrates for high reliability. The 


The AHS-0 Series (low loss) and the AHS-1 Series (high isola- 
AHS-0 Series uses two PIN diodes in a shunt configuration for 


tion) are designed to operate over the full 2 to 18 GHz band 


while providing excellent insertion loss, VSWR and isolation 
performance. They are available with high speed hybrid TTL 
driver assemblies and have maximum switching times under 
25 nsec. The RF circuitry is fabricated using thin-film hybrid 


very low insertion loss; the AHS-1 Series uses four shunt 
diodes to achieve excellent isolation over the entire 2 to 
18 GHz band. 


AVANPAK™ THIN-FILM PIN-DIODE SWITCHES (Guaranteed Specifications at +25°C Case Temperature) 





Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz 
Insertion Insertion Insertion Insertion 
Type Loss Isolation Loss isolation Loss Isolation Loss Isolation 
and (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR . (dB) 
Model Max. Max. Min. Max. Max. Min. Max. Max. Min. Max. Max. Min. 
Single Pole Single Throw (SPST), Low Loss — Speed < 25 nsec. 
AHS0402-00X 0.9 1.8 40 _-_ —- — — _ — — — — 
AHS0802-00X 0.9 1.8 40 1.2 1.8 40 — — — — — — 
AHS1202-00X 0.9 1.8 40 1.2 1.8 40 1.7 1.8 40 _— — — 
AHS1802-00X 0.9 1.8 40 1.2 1.8 40 1.7 1.8 40 2.1 1.8 40 
Single Pole Single Throw (SPST), High Isolation — Speed < 25 nsec 


enmeshed sssssssSSSSSsNINSNE 
1.8 60 —_— _ — ms 


AHS0402-1XX 1.1 


AHS0802-1XX 11 18 60 14 18 60 — a a 
AHS1202-1XX 11 18 60 14 18 60 19 18 60 ee ae, 
AHS1802-1XX 11 18 60 14 18 60 19 18 60 24 18 60 


NOTES: 1. See next page for Model Number descriptions. 
2. Speed is defined as 50% input trigger to 90% RF change including 
driver delay. Rise and fall times < 10 nanoseconds typical. 
3. Switching speed measurements are made using detected video 
with RF input power of +10 dBm at a frequency of 10 GHz. 


4. Isolation is measured at +10 dBm input power. All other specifica- 
tions are measured at 0 dBm input power. 
5. Operating temperature: —55° to +100°C. 








SCHEMATICS 
LOW LOSS -0 Bias HIGH ISOLATION —1 Bias 
+ + 
Jo o—| to J Jo f° J; 


WEIGHT: (typical) AHS-0: With Connectors and Spacer = 11.5 grams; Without Connectors and Spacer = 5.5 grams 
AHS-—1: With Connectors and Spacer = 12.5 grams; Without Connectors and Spacer = 6.5 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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AHS Series 
Thin-Film Switches 








-MAXIMUM RATINGS 
DC Voltage ........ 0 cece eee eet teens Pe rr er ee ee ea ae +5.5 V/-16.5V 
Rf Input Power (CW/Pulse) 
Into “ON” PATH oc ccd iu ee Ses Rae cea eee ees Wk 2 aie mee nee ge male enn tm eee ae nena 1 W CW/10 W 1 psec Pulse Width 
Into “OFF” PATH c.ccacpwa's se Wht hele cee ole mes ae RK Fee S 8 As ER eee ae we ewe sie eats 1 W CW/10 W 1 psec Pulse Width 
Operating Case Temperature ..........-- pee eiekeo eee as Serer rere SPigtcate-abavs oetaaee sd geig led a ate arseaea ys eseuee 125°C 
Storage Temperature 2.0... eee eee cece e enter cece ce tecensatec rc cetsseceacereceecec ssc e secs sees eee 150°C 


“R” Series Burn-In Temperature ........----- eee seeees PIU Carel da Grwege AeA SOL R Rw ed ore tetas ame ee aie ete: 125°C 








Insertion Loss 








b 2 
my 
2 g 
: E 
a : 
0 2 4 6 8 10 12 14 16 18 
Frequency, GHz 
Isolation : | ae 
| ies 
; 4 
§ 3 o 
S : SeeeRe 
F = ttaAL 
8 7 


0 10 20 30 40 80 60 70 80 
Time, Nanoseconds 


50% TTL Point 


0 2 4 6 8 10 12 14 16 18 
Frequency, GHz 


MODEL NUMBERING DESCRIPTION | 
: . TYPICAL PART NUMBER 


AHS1202-124 


Type (Single Throw) _ L Connector Option 


Upper Frequency, GHz "Driver Option 





Lower Frequency, GHz Isolation Option: | 


| 0 = Low Loss 
1 = High Isolation 





Driver Bias: +5 +0.5V at 75 mA maximum 
—-5 to —15V at 75 mA maximum 

TTL LO = 0 to .8V at 1.6 mA maximum sink 

TTL HI = 2.0 to 0.5V at 40 pA maximum source 


Driverless Operation (-XOX): External current limiting 
required for positive voltage supply. For example, +5V 
supply requires a 100Q resistor connected from supply to 
control pin to limit control pin current to +40 mA. Different 
resistance values can be calculated to accommodate other 
voltage supplies. 


“Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK ig 
Thin-Film Switches 
Single Pole Double Throw 
2 to 18 GHz 
FEATURES APPLICATIONS 


e Full Band 2 to 18 GHz Performance 
e Reflective and Non-reflective 
Versions 

Reliable Thin-Fiim Construction 


Removable SMA Connectors 
Low Insertion Loss 
Low VSWR 
High Isolation 
High Speed 


DESCRIPTION 


e Receiver Selection 
e Antenna Selection 

® Signal Sampling 

e Active Protection Circuits 

e Local Oscillator Selection — 
e Channelized Receivers 





SPDT, p. 16-38 


using thin-film hybrid construction on ceramic substrates for 


The AHD-0 Series (reflective) and the AHD-1 Series (non- 
reflective) switches are designed to operate over the full 2 to 
18 GHz band while providing excellent insertion loss, VSWR 
and isolation performance. They are available with high 
speed hybrid TTL driver assemblies and have maximum 
switching times under 75 nsec. The RF circuitry is fabricated 


high reliability. The AHD-0 Series (reflective) has three shunt 
diodes and one series diode per arm. Each arm of the AHD-1 
Series (non-reflective) has three series diodes and a shunt 
diode-resistor combination, providing a 50-ohm impedance to 
the system in both insertion loss and isolation states. 


AVANPAK™ THIN-FILM PIN-DIODE SWITCHES (Guaranteed Specifications at 425°C Case Temperature) 


Frequency 2.0 to 4.0 GHz. 4.0 to 8.0 GHz 8.0 to 12.0 GHz _ 12.0 to 18.0 GHz 
Insertion Insertion Insertion : Insertion 
Type Loss isolation Loss Isolation Loss Isolation Loss Isolation 
and (dB) VSWR (dB) (dB) VSWR — (dB) (dB) VSWR (dB) (4B) VSWR (dB) 
Model Max. Max. Min. Max. Max. Min. Max. Max. Min. Max. Max. Min. 
Single Pole Double Throw (SPDT), Reflective — Speed < 75 nsec, 
AHD0402-0XX 1.3 1.8 50 — — — — — — — ~ 
AHD0802-0XX 1.3 1.8 50 1.8 1.8 — — — — — — 
AHD1202-0XX 13 18 50 1.8 1.8 2.3 1.8 50 — — — 
AHD1802-0XX 1.3 1.8 50 1.8 1.8 2.3 1.8 50 29 18 50 
Single Pole Double Throw (SPDT), Non-Reflective — Speed < 75 nsec. . 
AHD0402-1XX 16 18 50 a oe aa ae Fos ca 
AHD0802-1XX 1.6 1.8 50 1.8 1.8 — _— — — — — 
AHD1202-1XX 16- 18 50 1.8 1.8 i 2.3 1.8 50 — — — 
AHD1802-1XX 1.6 1.8 50 1.8 1.8 2.3 1.8 50 2.9 18  _50 
NOTES: 1. See next page for Model Number descriptions. . i a: 


_ 2. Speed is defined as 50% input trigger to 90% RF change including driver delay. Rise and fall times < 10 nanoseconds typical. - 
_3. Switching speed measurements are made using detected video with RF input power of +10 dBm ata frequency of 10 GHz. | 


_'4. Isolation is measured at +10 dBm input power. All other specifications are measured at'0 dBm input power. 


_ 5. Operating temperature: —55:° to +100°C. 
SCHEMATICS | 
REFLECTIVE -0 


’ Bias 


Bias . 





Jo 


NON-REFLECTIVE-1 


Bias Bias 
t t 
Jy -o Je 


Jo 


WEIGHT: (typical) With Connectors and Spacer = 14.5 grams; Without Connectors and Spacer = 6.5 grams 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035... Contact your local representative, distributor or field ealee office for further information. Listinge are In the back of thie Data Book. 


AHD Series 
Thin-Film Switches 





MAXIMUM RATINGS 
DC Voltage ....... ccc cece eee eee tenet eee enenes > otha op nis de MaGRe the bee DORR M EG AE RS CREE RH CRESS +5.5 V/-16.5V 
Rf Input Power (CW/Pulse) 
Into “ON” PATH ccs hss co he edd ae el SES Ea ee SES Oe ESE S SERS NNER RoE ees 1 W CW/10 W 1 usec Pulse Width 
Into “OFF” PATH 2... ccc csc c ec rccc cae ct arene rennet ereercneenesteeronusnocceeceers 1 W CW/10 W 1 psec Pulse Width 
Operating Case Temperature ...... Mato um dadeaee Davehe os sie Pert eas Caer nee eee eueihe Setar ateu sees S5 ieuiccicn dns, VO 
Storage Temperature 2.0.0.0... cece cece cece e nent ete ereeeneaaeeceaececercacrcceccse cece e cee eee eee ne Te 150°C 
“R” Series Burn-in Temperature .........--00 sere eeeeeees Sac ye Ga ae hae eee a ROR a CHR aa ae Ree ar tes wee 125°C 


TYPICAL PERFORMANCE AT 25°C 


Insertion Loss 








3 
0 2 4 6 8 10 12 14 16 18 
Frequency, GHz Frequency, GHz 
Isolation Switching Speed 
xe —_> 
4 rT {| | | {Nf 
S 
= 
3S 
Li 
c 
é ; . 
0 2 4 6 8 10 12 14 16 18 0 10 20 30 40 50 60 70 80 
Frequency, GHz ; ; > Time, Nanoseconds 
50% TTL Point — 


MODEL NUMBERING DESCRIPTION — 
_ | TYPICAL PART NUMBER 


| | _ AHD1202-024 » se 
Type (Double Throw) ee | ae Connector Option ; 


Upper-Frequency, GHz Driver Option 





Isolation Option: | 
0 = Reflective 
1 = Non-Reflective 


Lower Frequency, GHz 





Driver Bias: +5.0 +.0.5V at 100 mA maximum 
—5.0 to —15.0V at 75 mA mximum 

TTL LO = 0 to 0.8V at 1.6 mA maximum sink 

TTL HI = 2.0 to 5.0 V at 40 pA maximum source 


Driverless Operation (-X0X): External current limiting required. 
Using +5 V and —5 V supplies, with a reflective switch (-00X), the 
positive supply (for isolation) requires a 100Q resistor. Due to an 
internal 175Q resistor (see schematic for reflective switch), the 
negative supply does not require an external resistor at -5V. Ifa 
—12 V supply is used, the external resistance required would be 
100Q. For the non-reflective version (-10X), use a 50Q resistor 
on the +5 V supply and a 1002 resistor on the —5 V supply. 
Other resistance values can.be calculated to accommodate _. 
different voltage supplies. oe . 


e 


Avantek, inc. . -481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of this Data Book. 
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AHT/AHQ/AHF Series 
QAVANTEK | - Thin-Film Switches 











Single Pole Multi Throw 
2 to 18 GHz 
FEATURES APPLICATIONS 
e Full Band 2 to 18 GHz Performance e Receiver Selection 
e Reflective and Non-reflective e Antenna Selection 
Versions e Signal Sampling | 
e Reliable Thin-Film Construction e Active Protection Circuits 
e Removable SMA Connectors e Local Oscillator Selection 
e Low Insertion Loss e Channelized Receivers * 
e Low VSWR SPMT, p. 16-39 
e High Isolation | 
e High Speed 
DESCRIPTION oe | 
The AHT-0, AHQ-0 and AHF-0 Series (reflective) and AHT-1, ceramic substrates for high reliability. The reflective versions 
AHQ-1 and AHF-1 Series (non-reflective) are designed to have two shunt diodes and one series diode per arm. Each 
operate over the full 2 to 18 GHz band while providing excel- arm of the non-reflective versions has three series diodes and 
lent insertion loss, VSWR and isolation performance. They a shunt diode-resistor combination, providing a 50-ohm 
are available with high speed hybrid TTL driver assemblies impedance to the system in both insertion loss and isolation 
and have maximum switching times under 75 nsec. The RF states. 


circuitry is fabricated using thin-film hybrid construction on 
AVANPAK™ THIN-FILM PIN-DIODE SWITCHES (Guaranteed Specifications at +25°C Case Temperature 


Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz 
Insertion Insertion Insertion Insertion 
Type Loss Isolation Loss Isolation Loss Isolation Loss Isolation 
and (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) (dB) VSWR (dB) 
Model Max. Max. Min. Max. Max. Min. Max. Max. Min. Max. Max. Min. 


Single Pole Triple Throw (SPMT), Reflective — Speed < 75 nsec. 


AHT0402-0XX 1.4 2.0 50 —_ — _ — — 
AHT0802-0XX 1.4 2.0 50 2.0 2.0 50 — _— 
AHT1202-0XX 1.4 2.0 50 - 2.0 2.0 50 2.5 2.0 50 


AHT1802-0XX 1.4 2.0 50 - 2.0 2.0 50 | 2.5 2.0 50 3.1 2.0 50 
Single Pole Triple Throw (SPMT), Non-Reflective— Speed < 75 nsec. - | 

AHT0402-1XX 1.8 2.0 50 _— — _: -_ 

AHT0802-1XX 1.8 20 50 2.3 2.0 50 | 


AHT1202-1XX 1.8 20 50 | 23 *20 50 2.7 2.0 50 =o eo = 
AHT1802-1XX 1.8 2.0 50 | 2.3 2.0 50 2.7 2.0 50 3.1 2.0 50 
Single Pole Four Throw (SPMT), Reflective — Speed < 75 nsec. 

AHQ0402-0XX 1.6 2.0 50 — — _ — at = ee = ae 
AHQ0802-0XX 1.6 2.0 50 2.2 2.0 50 — — — a oe = 
AHQ1202-0XX 1.6 2.0 50 | 2.2 2.0 50 2.7 2.0 50 — — _— 
AHQ1802-0XX 1.6 2.0 50 2.2 2.0 50 2.7 2.0 50 3.4 2.0 50 
Single Pole Four Throw (SPMT), Non-Reflective— Speed < 75 nsec. 

AHQ0402-1 XX 2.0 2.0 50 — — — — — — = = = 
AHQ0802-1 XX 2.0 2.0 50 2.5 2.0 50 — — — ea = = 
AHQ1202-1XX 2.0 2.0 50 2.5 2.0 50 2.9 2.0 50 — — — 


AHQ1802-1XX 2.0 2.0 50 2.5 2.0 50 2.9 2.0 50 3.4 2.0 50 
Single Pole Five Throw (SPMT), Reflective — Speed < 75 nsec. 
a1 7,77; W-\'2” 2 nee 


AHF0402-0XX 1.7 2.0 50 _ _ _ — 
AHF0802-0XX 1.7 2.0 50 2.2 2.0 50 _ _— 
AHF 1202-0XX 1.7 2.0 50 2.2 2.0 50 2.7 2.0 50 


AHF 1802-0XX 1.7 2.0 50 2.2 2.0 50 2.7 2.0 50 3.5 2.0 50 
Single Pole Five Throw (SPMT), Non-Reflective — Speed < 75 nsec. 
AuenAND AYO 


AHF0402-1XX 2.1 2.0 50 — — Eas 
AHF0802-1XX 2.1 2.0 50 2.5 2.0 50 


AHF 1202-1XX 2.1 2.0 50 2.5 2.0 50 2.9 2.0 50 _ — — 
AHF1802-1XX 2.1 2.0 50 2.5 2.0 50 2.9 2.0 50 3.5 2.0 50 
NOTES: 1. See next page for Model Number descriptions. 4. Isolation is measured at +10 dBm input power. All other specifica- 
2. Speed is defined as 50% input trigger to 90% RF change including tions are measured at 0 dBm input power. 
driver delay. Rise and fall fimes < 15 nanoseconds typical. 5. Operating temperature: —55° to +100 °C. 


3. Switching speed measurements are made using detected video 
with RF input power of +10 dBm at a frequency of 10 GHz. 


Avantek, Inc. ~. 481 Cottonwood Drive, Milpitas, CA 95035 .: Contact your local representative, distributor or field eales office for further information. : Listings are In the back of thie Data Book. 
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AHT/AHQ/AHF Series 
Thin-Film Switches | | ee | 
MAXIMUM RATINGS | | 
DG Voltage. s.cc.cnse ins ap aest ae Patina Seek Seed geek HERR RR ee eed ere eo rE +5.5 V/-16.5V 
RF Input Power (CW/Pulse) 
Inte “ON” PATH gcc ceceeeend bases e eae eel ee eee aoe ates RE ee ee ee ee mies 1 WCW/10 W 1 usec Pulse Width 
linto “OFF” PATH ......ccccccccc cere cer sersccnsenseserennsceseracseccnceseraecs 1 W CW/10 W 1 usec Pulse Width 
Operating Case Temperature ............ eee eee e eee e erence te teces eiidte eis ati be SaaS ANS Cale RNS site ieee Ses 125°C 
Storage Temperature 2.0.0... eee cece e rece tere eee eetesensecartaererarecerereec cscs cesses eee eee eee 150°C 
“R” Series Burn-In Temperature ...... 00.0... e cece cent nt teen teen eee e nee ners ees eee ee ee eee eee EET 126°C 


SCHEMATICS | 


Reflective —0 





(—o TOJs 


Bias Input 5. 


Non-Reflective —1 


Bias Input 5— 





ee IT UEEEENEUUESrTUIINTFWT=NUERPRSE-3EpITOEYT Svar gra ow nn Er Wy nari eu an TEES urea Tl 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld eales office for further Information. Lietings are In the back of thie Data Book. 
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AHT/AHQ/AHF Series 
- Thin-Film Switches 





TYPICAL PERFORMANCE AT 25°C _ 


Insertion Loss Return Loss/VSWR 


Se - nay 
Re ey ee oe 


a 






[+] 
a =) @ 
a | 
g a ey g 10 1.92 
= = § tc 
~ 3 E 2 1.22 
$ 3 > 
£& [3-4 

30 1.08 

0 2 4 6 8 10 12 14 16 18 0 24 6 8 10 12 14 16 18 


Frequency, GHz Frequency, GHz 


Isolation 





0 2 4 6 8 10 12 14 16 18 © 10 20 30 40 50 60 70 80 
Frequency, GHz Time, Nanoseconds 
50% TTL Point 





MODEL NUMBERING DESCRIPTION . 
TYPICAL PART NUMBER 


| - AHQ1202-024 — — 
Type (Four Throw) _ [| Connector Option 


Upper Frequency, GHz Driver Option 


: Reflective/Non-Reflective 
0 = Reflective 
1'= Non-Reflective 


a DRIVER OPTION 


a a a Oe 
| +40mA | 4 
| +40 mA_| 


Lower Frequency, GHz 


















CONNECTOR OPTION TABLE 

| DashNo. | Ot 
XX | FEM | EMC 
XXx3 MALE MALE 


MALE = FEM | 
MALE 


Driver Bias: +5.0 +.0.5V at 75 mA maximum 
—5.0 to -15.0V at 150 mA maximum 

TTL LO = 0 to 0.8V at 1.6 mA maximum sink 

TTL HI = 2.0 to 5.0 V at 40 pA maximum source 





| X0X__| NoDriver_ [+40 mA 
L_ XIX | No Driver [40 mA | 340 mA 


Decoded Driver 





Driverless Operation (-XOX and —X1X): External current ON Port 
limiting resistance required. Using the —01X (reflective) 

with +5 V and —5 V supplies, the positive supply (for isola- J1 
tion) requires a 100Q resistor. Due to an internal 175Q J2 
resistor (see schematic for reflective version), the nega- J3 
tive supply does not require an external resistor at —5 V. If J4 
a—12V supply is used, the external resistance required 

would be 100Q. For the non-reflective version (—11X), J5 
use a 5022 resistor on the +5 V supply and a 100Q resis- ALL OFF 





tor on the —5V supply. For the —X0OX models (positive 
voltage for insertion loss, negative voltage for isolation), 
switch resistors. Different resistor values can be calcu- 
lated to accommodate other supply voltages. 





 Avantek, Inc; . 481 Cottonwood Drive, Milpitae, CA 95035. Contact your local representative, distributor or field eales office for further information. Listings are In the back of thie ‘Data Book. 
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. KR | Va ; PPS-010 
QANVANTEK 5 


Single Pole Double Throw 








10 to 2000 MHz 

FEATURES ~— APPLICATIONS 
e 10to 2000 MHz Broadband e High Density, High Performance 

Frequency Coverage Applications 
e Non-Reflective | e Receiver Selection 
e Less than 1.6 dB Typical Insertion e Antenna Selection 

Loss e Filter Selection 

™ 

e PlanarPak™ Surface Mount Package PP-25S, p. 16-34 
DESCRIPTION | 
The PPS-010 is a single-pole-double-throw non-reflective The PPS-010 is packaged in Avantek's PlanarPak surface 
surface mount switch which covers the 10 to 2000 MHz mount package which allows the use of simpler microstrip 
frequency range. The RF circuitry is fabricated using thin-film installation at higher densities with improved performance. 


hybrid construction on ceramic substrates for high reliability. 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system unless otherwise noted) 


Typical Guaranteed Specifications 
Characteristic Te = 25°C Te = 0° to 50°C | Te = —55° to +85°C 


Frequency Range 
Insertion Loss 
10 to 500 MHz 
500 to 2000 MHz 
VSWR (ON or OFF) 
|. Isolation 
10-200 MHz 
200-500 MHz 
500-2000 MHz 
Amplitude Match Between Channels 
10-500 MHz 
500-2000 MHz 
Phase Match Between Channels 
Third Order Intercept Point 
10-100 MHz 
100-2000 MHz | 
Second Harmonic Intercept Point 
10-100 Mhz 
100-2000 MHz 
Switching Speed (10-90%): 
Control Voltage 
Current @ +15 Volts 

































a 

WEIGHT: (typical) 0.2 grams | | | | 

Avantek, Inc. + 481 Cottonwood Diive, Milpitas, CA 95035. Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of this Data Book. 
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PPS-010 
Surface Mount Switch 
ene 
MAXIMUM RATINGS SCHEMATIC 
eens 
DG Voltage? acci5 ochre Sagas Moewia tes ato +17.0 Volts 
Continuous RF Input Power 
Into “ON” Channel ............. 0.0... cece eee +26 dBm 
Into “OFF” Channel...................000c cue +21 dBm 
Operating Case Temperature .............. —55°C to +125°C 
Storage Temperature ..................... 62°C to +150°C 


“R” Series Burn-in Temperature ....... Sean iene +125°C 





+15 VDC J; — Js 
-15 VDC J; - Je 





TYPICAL PERFORMANCE AT 25°C 





“KEY:425°C ———__ 
8 485°C See 
—55°C ies aes 


Nee Isolation = ae es Insertion Loss vs. Control Voltage 
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Frequency, MHz . » Frequency, MHz 
Switching Speed 
RF Input: 20 MHz @ 0 dBm . 


Se 
CICCCC ire 
CCC ERR 





Switching +15 
Signal, Volts 9 





RF Output: 
— 100 mV/Div. 
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LIMITERS 
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THIN-FILM LIMITERS 
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VOLTAGE-CONTROLLED SIGNAL LIMITERS 
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QAVANTEK 


PRODUCT DESCRIPTION 


The AH Series of thin-film limiters covers the full 2 to 18 GHz 
frequency range. They are offered in the subminiature limiter 
package with field replaceable SMA connectors. 


These Avanpak passive limiters are used to protect sensitive 
components from high peak or CW power levels while main- 
taining low insertion loss and VSWR under low power condi- 
tions. The units incorporate all required ground returns and 
DC blocks, providing a complete component within a very 
small hermetic package. 


Avantek offers two series of passive microwave limiters. The 
low loss (-0) series are designed to handle up to 200 watts 
peak and 2 watts CW. The high power (—1) series will handle 
1000 watts peak and 4 watts CW. Peak power ratings are for 
one microsecond pulses at a .1 percent duty cycle. 


A high power 40 watt CW device will be available in the 
future. Contact your local Avantek representative for avail- 
ability information. 


Avantek limiters are available with high reliability “R” series 
screening. Avantek uses all thin-film design technology for 


AHL SERIES SELECTION GUIDE 
AVANTEK THIN-FILM LIMITERS 


Limiters 
Selection Guide 


superb reliability and repeatability. All hybrid components are 
eutectically die attached and thermocompression bonded. 


The stainless steel Avanpak case is laser welded for hermet- 
icity. Numerous case mounting holes are provided for ease of 
installation into stripline assemblies. 


Voltage Controlled Signal Limiters 


The UTL/GPL Series consists. of voltage-controlled signal — 
limiters which cover the 5 to 1000 MHz frequency range. _ 


These thin-film limiters feature voltage programmable output 
levels with input levels as high as +26 dBm. They have VSWR 
of less than 2:1, low insertion loss, excellent second- and 
third-harmonic suppression, and very low AM-to-PM conver- 
sion. Recovery from fully saturated input levels is less than 
50 nanoseconds. | 


The UTL model is provided in the TO-8 package and the GPL 
model is available in the smaller TO-12 case. | 


Guaranteed Specifications @ 25°C Case Temperature a eo 


NO 
a 
> 


Maximum Insertion Loss (dB) © 


B02 


Frequency 
Range VSWR 
Model (GHz) — Maximum 
AHL0402-0 2-4 1.8 
AHL0802-0 2-8 1.8 
AHL1201-0 2-12 1.8 
AHL1802-0 2-18 1.8 
AHL0402-1 2-4 1.8 
AHL0802-1 2-8 1.8 
AHL1201-1 2-12 1.8 
AHL1802-1 2-18 1.8 


NOTES: 1. All specifications at -10 dBm power. 

2. Case dimensions and weight are exclusive of connectors. 
Additional Specifications which apply to alll units 

1. Limiting threshold +6 dBm, minimum, +10 dBm, typical. 


ah ch oh oh awk ah ah ob 


at Frequency (GHz) . 
4-8 8-12 12-18 
0 = = sae 
0 1.3 _— — 
0 1.3 1.8 _. 
0 1.3. 1.8 2.2 
4 — — 
4 1.8 — — 
4 1.8 2.4 — 
4 1.8 2 2.8 


2. Flat leakage: 100 mW maximum with 200 watts (-0 series) or 1000 watts (-1 series) peak; 1.0 microsecond pulse width; 0.1% duty cycle. 
3. Spike leakage: 0.1 erg maximum with 20 nanosecond risetime pulses for -0 models; 0.2 erg maximum. with 20 nanosecond risetime pulses for -1 


models. 


. Case Weight: 5.0 grams (excluding connectors). 
. Available in Limiter Avanpak case. 
. Operating Temperature Range :—55° to +85°C 


ONO aS 


. Maximum continuous input 2 watts (-0 series), 4 watts (-1 series). 
. Recovery time: 100 nanoseconds maximum (-0 series), 200 nanoseconds maximum (-1 series). 


UTL/GPL SERIES, VOLTAGE CONTROLLED SIGNAL LIMITERS 


Guaranteed Specifications @ 25°C Case Temperature 


Output Insertion Operating 
Flatness Loss Bias . 

(dB) (dB) . (VAC) Case Page 
Maximum Maximum Nominal _ Type Number 
+1.0 3.0 +5 to +20 TO-8U 9-7 
+1.0 3.0 — +5 to +20 - TO-8U O77 
+1.0 5.0 +15 TO-12 6. 


GPL 00th 


Saturated 
Input Power Output 
Frequency Limiting Range Power 
Range (dBm) (dBm) 
Model (MHz) Minimum Maximum 
UTL-1001 50-1000 0 to +20 —10 to 0° 
UTL-1002 5-1000 0 to +20 —10 to 0° 
GPL-1001 5-1000 0 to +20 -4.0 
*Determined by bias voltage. 
Avantek, Inc. - 
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AHL Series 
Thin-Film Limiters — 








FEATURES APPLICATIONS. 
e Full Band 2 to 18 GHz e Protection for Detectors, 
Performance Mixers, and Amplifiers 


e EW Receiver Circuit Protection 
e Wideband System Protection 


e All Thin-Film Construction 
e 200 W/1000 W Peak Power 
Handling Option 


AHL Case, p. 16-7 


@ VSWR less than 1.8:1 
e insertion Loss Less Than 2.8 dB 


DESCRIPTION 


These AHL Series passive limiters are used to protect sensi- 
tive components from high peak or CW power levels while 
maintaining low insertion loss and VSWR under low power 
conditions. Avantek uses all thin-film design technology for 
superb reliability and repeatability. All hybrid components are 
eutectically die attached and thermocompression bonded. 
The units incorporate all required ground returns and DC 


blocks, providing a complete component in a miniature 
hermetic package. 


Avantek offers two series of passive microwave limiters. The 
low loss (—-0) series is designed to handle up to 200 watts peak 
and 2 watts CW. The high power (—1) series will handle 
1000 watts peak and 4 watts (CW). Peak power ratings are for 
one microsecond pulses at a 0.1 percent duty cycle. 


AVANPAK™ THIN-FILM RF LIMITERS (Guaranteed Specifications at +25°C Case Temperature) 


Frequency 2.0 to 4.0 GHz 4.0 to 8.0 GHz 8.0 to 12.0 GHz 12.0 to 18.0 GHz . - 
Insertion Insertion — Insertion Insertion 
Loss Loss - ' Loss Loss 
Model (dB) VSWR (dB) VSWR (dB) « VSWR (dB) VSWR 

Number Max Max Max Max Max Max Max Max 
_—__—_ ——— ——  ——_e—K 
AHL0402-00X 1.0 1.8 — ~— — — — — 
AHL0802-00X 1.0 1.8 1.3 1.8 —_ — — — 
AHL1202-00X 1.0 1.8 1.3 1.8 1.8 1.8 
AHL1802-00X 1.0 1.8 1.3 1.8 1.8 1.8 2.2 1.8 
TTA, 
AHL0402-10X 1.4 1.8 — — — —_ —_ — 
AHL0802-10X 1.4 1.8 1.8 1.8 — — —_ — 
AHL1202-10X 1.4 1.8 1.8 1.8 2.2 1.8 — — 
AHL1802-10X 1.4 1.8 1.8 1.8 2.2 1.8 2.8 1.8 


NOTES: 1. See page 9-5 for Model Number descriptions. 
2. All specifications at —-10 dBm input power. 
. Limiting threshold +10 dBm, typical, +6 dBm minimum. 
. Flat leakage: 100 mW maximum with 200 watts (-0 series) or 1000 watts (-1 series) peak; 1.0 microsecond pulse width; 0.1% duty cycle. 
. Spike leakage: 0.1 erg maximum with 20 nanosecond risetime pulses for -0 models; 0.2 erg maximum with 20 nanosecond risetime pulses for 
—1 models. 
. Contact Factory for Selected Broader Bandwidths. 


ah wo 


o 


MAXIMUM RATINGS 
RF Input Power (CW/Pulse) . 
OMe ce napa ima anwrn grorcidee tule Mountain ake lied areata heart atsca dye eabactus ois tg Hobaccadh Gaeaeee Tees 2 W CW/200 W 1 usec Pulse Width 
PUAK Mele ho Giy ae wag ee Waters Vinawlele gio ne ee SOs od blade eee Saks Saco on awa aoa 4 W CW/1000 W 1 psec Pulse Width 
Operating Case Temperature ........ 00... cece cece ce eee eee een ea ne nenn en eeeeeennnneeeennceceue. —55°C to +85°C 
SlOrage TOMPOLAlULe: sega aise tic dees eiaie aad Giri ea shicse Seal weal wa aie ead Pa eGtaiw Serer dn a aA ahee da wR ok wh el haces 150°C 
“R” Series Burn-in Temperature .... 0.0.0... cece cee ete eee cece ne eee e nett net btn eben ebnbeceeeec ce. 125°C 


WEIGHT: (typical) with Connectors and Spacer = 10.5 grams; without Connectors and Spacer = 5.0 grams 


Avantek, inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for. further. Information. Listings are in the back of thie Data Book. 
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AHL Series 
Thin-Film Limiters 





SCHEMATICS 


AHL1802-1 





AHL1802-0 . 


RF O—| 


C1 





LS ent 
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AHL Series 


Thin-Film Limiters 


TYPICAL PERFORMANCE AT 25°C 


Insertion Loss @ -10 dBm Input Return Loss/VSWR @ -10 dBm Input 
0 





“Insertion Loss, dB 
~» 


3 * 
0 24 6 8 10 12 14 16 18 . 
Frequency, GHz eS Frequency, GHz — 





C.W. Power Compression 











S &*» 
He ¢ 
53 J 
6 =~ 
a. ee 
2 § 
- 0 ss a 
0 2 4 6 8 10 12 14 16 18 ae 0 5 10 15 20 25 30 35 40 
Frequency, GHz Power Input, dBm 
MODEL NUMBERING DESCRIPTION 
TYPICAL PART NUMBER 
AHL1202-104 
Type ih | | | fee Connector Option 
Upper Frequency, GHz - Not Currently Used 





Lower Frequency, GHz Power Handling Option 


POWER HANDLING OPTION 
_ C.W. Peak 
Dash No. (Watts) (Watts) 
Maximum Maximum 
pom fe fm 
poem fe | ce 
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QAVANTEK Voltage Controlled Signal Limiter 


5 to 1000 MHz 





FEATURES - APPLICATIONS FP 8 eee 
e 5to 1000 MHz Frequenc - @ Protection for Detectors, se RFour 
Coverage me _ Mixers, and Amplifiers a 
e Voltage Controllable e Cascadable Gain Control 
e VSWR < 2.0:1 e EW Receiver Circuits 
e Wideband System Protection V+ GASEGROUND 

TO-12, p. 16-50 

DESCRIPTION | 

The GPL-1001 is a voltage controlled signal limiter which loss, excellent second- and third-harmonic suppression, and 

covers the 5 to 1000 MHz frequency range. This thin-film very low AM-to-PM conversion. Recovery from fully saturated 

limiter features a voltage programmable output level with an input levels is less than 50 nanoseconds. The GPL-1001 is 


input level as high as +26 dBm. Ithas low VSWR, low insertion provided in the TO-12 package. 


ELECTRICAL SPECIFICATIONS* (Measured in a 50-ohm system @ +15 VDC nominal unless Otherwise noted) 


Insertion 
Limited Output Loss Output Operating 
Power Small Power Third- Seconcl- Blas Maximum Maximum 
Frequency (@+10dBm Py) Signal Flatness VSWR Harmonic Harmonic Current Recommend Recommend 
Response (MHz) dBm (dB) (+dB) Typical (dBc) (dBc) VDC (mA) Input Power Blas 
Model Minimum Maximum Typical Typical Input Output Typical Typical Nominal Typical (dBm) (VDC) 
GPL-1001  5-1000 —4.0 5.0 1.0 2.0 2.0 12 30 +15 5 +26 +20 


(-8 typ) 
*Limiter incorporates DC coupled diodes shunted to ground at input pin. 


TYPICAL PERFORMANCE AT 25°C TEMPERATURE (at +15 VDC unless otherwise noted) 









Insertion Loss | oe Input Return Loss 
= 
$ 
3 
c 
} 
Frequency, MHz . Frequency, MHz 
. Power Output 
& 10 
2 
z 0 
3-10 
g-% 
& -30 
- 280-20 «-10-iCistéiéi000 20 


Power Input, dBm 





WEIGHT: (typical) 1.5 grams 
Avantek, Inc. » 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field salee office for further Information. Listings are-in the back of thie Data Book. 
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UTL-1001/1002 ne g 
QAVANTEK - | Voltage Controlled Signal Limiter — 








5 to 1000 MHz 

FEATURES : APPLICATIONS 
e AM to PM Conversion Less e Protection for Detectors, 

Than 0.2 degrees/dB Mixers, and Amplifiers 
e Oto -13 dBm Programmable e Cascadable Gain Control 

Output e EW Receiver Circuits 
© VSWR less than 2.0:1 © Wideband System Protection - Vi GaSe @ROUND 

TO-8U, p. 16-48 

DESCRIPTION | 
The UTL Series consists of two voltage controlled signal monic suppression, and very low AM-to-PM conversion. Re- 
limiters which cover the 5 to 1000 MHz frequency range. covery from fully saturated input levels is less than 
These thin-film limiters feature Voltage programmable output 50 nanoseconds. The UTL models are provided in the TO-8 
levels with input levels as high as +26 dBm. They have low —_— package. f fers 


VSWR, low insertion loss, excellent second- and third-har- 


ELECTRICAL SPECIFICATIONS (Measured in a 50-ohm system @ +15 VDC nominal unless otherwise noted) 


| _ Typical Guaranteed Specifications . 
Characteristic Te = 25°C © To = 0° to 50°C Te = 55° to +85°C 


Frequency Range 
UTL-1001 50-1000 
UTL-1002 5-1000 


Output Level at Limiting Threshold 
(1 dB Compression) 

+20 volts bias 

+15 volts bias 

+10 volts bias 

+5 volts bias 
Maximum Output Limiting Level 
(+20 dBm Input) ; 

+20 volts bias 

+15 volts bias 

+10 volts bias 

+5 volts bias 


Maximum Insertion Loss 
at 500 MHz @ —20 dBm input 
+20 volts bias — 
- +15 volts bias 
+10 volts bias 
+5 volts bias 


Maximum Insertion Loss 
at 1000 MHz 

+20 volts bias 

+15 volts bias 

+10 volts bias 

+5 volts bias 
Input VSWR 

Pin < +20 dBm 
Output VSWR 

Pin<—10 dBm 
Output Level Variation. 
vs. Temperature 
Bias Current 

At +20 VDC 

At +25 VDC 








WEIGHT: (typical) 2.1 grams 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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UTL-1001/1002 
Voltage Controlled Signal Limiter 





MAXIMUM RATINGS 


DC Voltage 
Continuous RF Input Power 
Peak Input Power (3 psec Max.) 
Operating Case Temperature 


Storage Temperature .........-.------005- 
“R” Series Burn-in Temperature............ 


eeocevnseeeere ee eer ese ee ee eee eee ee ee 
eeoevrevee ee eee ee 8 
eovoeveee 


SCHEMATIC EMATIC 


+30 dBm 








ae ae 





TYPICAL PERFORMANCE AT 25°C TYPICAL PERFORMANCE AT 25°C TEMPERATURE (et +15 VDC unless othe (at +15. VDC unless otherwise noted) 


Bias Voltage: 5V ——-—— 








0 500 =-1000.._——: 1500 2000 . 
Frequency, MHz 


Fundamental Power 





-20 -10 0 +10 +20 
Input Power, dBm 


Fundamental Power 





-2 -10 0 +10 420 
Input Power, dBm 


Fundamental Power 


Power Output, dBm 





-20 -10 0 +10 +20 
input Power, dBm 
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Insertion Loss, dB 
oaea WN = 


1000 
Frequency, MHz 


Second-Harmonic Power 





-20 -10 0 +10 +20 
Input Power, dBm 


Second-Harmonic Power 


Power Output, dBm 
$268 





-20 -10 0 +10 +20 
Input Power, dBm 


Second-Harmonic Power 





20 -10— 0 +10 +20 
Input Power, dBm 
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Power Output, dBm 


AM-to-PM Conversion 





—~2 -10 0 +10 +20 
Input Power, dBm 


Third-Harmonic Power 






tot 
Boo 








-30 
—40 
-50 
-60) 
-70 
20 ~10 0 +10 +20 
Input Power, dBm 
- Third-Harmonic Power 
E 
@ -10 
-20 
-30 
~40 
s —50 
-60 
& -70 
-20 —10 0 +10 +20 
Input Power, dBm 
. Third-Harmonic Power 
£ 
@ -10 
-20 
3 -20 
& —40 
$ —§0 
=80 
& -70 
—20 -10 0 +10 +20 


input Power, dBm 


ST ET a OT CE 
« Contact your local representative, distributor or field sales office ‘or further Information. Listings are in the back of this Data Book. 
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DC CONNECTOR 





VOLTAGE CONTROLLED 
OSCILLATORS 





PRODUCT DESCRIPTION ..............: 10-2 
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QAVANTEK 





GENERAL DESCRIPTION 


In a varactor-tuned oscillator, a varactor diode serves as a 
voltage-variable capacitor in a tuned circuit to control the fre- 
quency of a negative resistance oscillator. The active device 
can be a Gunn or Impatt diode or a transistor with appropriate 
biasing and feedback circuitry. More specifically, the Avantek 
series oscillators use the varactor as part of a thin-film 
microstrip resonator and a transistor chip as the negative 
resistance device. 


The major feature of a varactor-tuned oscillator is its 
extremely fast tuning speed. With a low impedance driver, the 
Avantek VTO-8580 can sweep through 800 MH in less than 
30 nanoseconds and other VTO and VTD Series oscillators 
have comparable speeds. The limiting factor is the ability of 
the external voltage driver circuit to change the voltage across 
the varactor diode, which is primarily controlled by the driver 
impedance and the bypass capacitor in the tuning circuit. 


Tuning curves for varactor-tuned oscillators are relatively 


nonlinear due both to the capacitance-voltage characteristic 


of the varactor itself and the varying RF impedance of the 
negative-resistance circuit. The curve, however, is quite 
smooth and monotonic. 7 


THE HYPERABRUPT VARACTOR 


A hyperabrupt varactor diode differs from the conventional (or 
abrupt) varactor used in microwave oscillators in that the con- 
centration of the N-type material in the depletion region is 
made non-uniform through advanced computer-controlled 
profiling techniques. As a result, the hyperabrupt varactor pro- 
duces a greater capacitance change in tuning voltage and a 
far more linear voltage-vs-frequency tuning curve. 


In the Avantek HTO and VTO-9000 Series oscillator, the 
hyperabrupt varactor means improved tuning linearity (note 
the modulation sensitivity curves) and low tuning voltage. 


CONSTRUCTION 


Avantek fundamental varactor-tuned oscillators are con- 
structed using ceramic substrates and thin-film construction 
techniques. Discrete transistors and capacitors are bonded 
directly to the ceramic substrate. All resistors are thin-film 
tantalum-nitride and are heat treated for stability. Exact 
resistor values are achieved using laser trimmers. 


Hermeticity and reliability are assured by filling each com- 
pleted oscillator package with an inert atmosphere, welding 


TYPICAL PLL CIRCUITS 


CRYSTAL 
REFERENCE 
Way UTO-1002 


DETECTOR 
OP AMP 


BUFFER AMP. 


RF OUTPUT 


Figure 1. Programmable Divider 
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Product 
Description 


the lids in place and leak testing. Avantek MTO and HTO 
Series oscillators can be qualified to high reliability and MIL 
specifications apprcpriate to hybrid thin-film components. 


APPLICATIONS 


VTOs are frequently used as signal sources in frequency- 
agile transmitters and receivers for EW and ECM applica- 
tions. A varactor-tuned source allows an EW transmitter to 
generate jamming signals at selected frequencies extremely 
rapidly, often enabling a number of threat receivers to be 
jammed “simultaneously.” In ECM receivers using computer 
control and digital tuning, the frequencies of unfriendly trans- 
mission can be quickly pinpointed. | | e 

For commercial applications such as receiver oscillators and 
frequency synthesizers, the varactor-tuned oscillator is com- 
monly used in a phase-locked loop. A VTO ina phase-locked 
loop has a frequency stability comparable to that of the refer- 


ence oscillator (generally crystal controlled). Phase locked 


loops can be designed simply to stabilize a single output fre- 
quency or, with programmable frequency dividers, to allow the 
oscillator frequency to be varied in discrete steps as small as . 
required. ia 


PHASE LOCKING THE VTO _ 7 


Where an oscillator of high stability is required, such as in 
communications equipment, Avantek VTOs can be readily 


~ phase-locked. A simplified block diagram of a practical circuit 


for use with the VITO-8060 (below 1000 MHz) is shown in. 
Figure 1. Atits RF output, this circuit duplicates the stability of 
the crystal input (frequently being multiplied by 16 times.) 
Typical units built using this configuration display noise ~ 
performance of better than —110 dBe/Hz at 20 kHz (sideband 
power to carrier power). a. 4 

To fill requirements for highly stable oscillators above 
1000 MHz, a possible circuit is offered in Figure 2. 

Since phase lockingis a rather complex subject requiring con- 
siderable tailoring to individual system requirements, several 
excellent sources of reference material have been prepared _ 


by manufacturers of op-amps and dividers. One of these  - 


books entitled, Phase-Locked Loop Data Book, is available 
from Motorola Semiconductor, Phoenix, Arizona. Another 
excellent reference on the subject is Phase-Lock Techniques 
by Floyd M. Gardner (John Wiley & Sons, publisher). 


RF OUTPUT 







BUFFER AMP. 
<i 7 PHASE - 
DETECTOR 
OP AMP Bl aa aes | 
MULTIPLED — 
CRYSTAL REFERENCE 


Figure 2. Multiplier 


EERE RE EERE AEP EE, ERNST TT STE OE SD TL 
« Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of thie Data Book. 


VOLTAGE CONTROLLED OSCILLATORS SELECTION GUIDE 


VTO-8000 SERIES 


Guaranteed Specifications at 25°C Case Temperature (0 to 65°C Operating Temperature) _. 


Tuning Voltage Limits 
(at each end of 
specified freq. range) 


Model 


VTO-8030 
VTO-8040 


VTO-8060 | 


VTO-8080 
VTO-8090 
VTO-8100 
VTO-8150 
VTO-8200 
VTO-8240 
VTO-8300 
VTO-8350 
VTO-8360 
VTO-8400 
VTO-8420 
VTO-8430 
VTO-8490 
VTO-8520 
VTO-8540 
VTO-8580 
VTO-8650 
VTO-8790 
VTO-8810 
VTO-8850 
VTO-8950 


VTO-81000 | 


Frequency 


Range 
(GHz) 


0.3—0.45 
0.4-0.6 
0.6—1.0 
0.8-1.4 
0.9-1.6 
1.0-1.4 
1.5-2.5 
2.0-3.0 
2.4-3.7 
3.0-3.5 

3.5-4.5 

3.6-4.3 
4.0—4.5 
4.2-5.0 
4.3-5.8 
4.9-5.9 
5.2-6.1 
5.4-5.9 
5.8-6.6 
6.5-8.6 

7.9-10.1 
8.1-9.1 
8.5-9.6 

9.5—10.5 


10.0—10.25 


Power 
Output 
Into 50 ohms 
Minimum 
(dBm) 


Power 
Output 
Variation 
‘Maximum 


(dB) 


£1.5 
+1.5 
+1.5 
£1.5 
+1.5 
+1.5 
+1.5 
£1.5 
+1.5 
£1.5 
+1.5 
£1.5 
+1.5 
+1.5 


~ £1.5 


+1.5 
+1.5 
+1.5 
£1.5 
+1.5 
+1.5 
£+1.5 
+1.5 
+1.5 
+1.5 


+VDC @ 
Low Freq. 


+VDC @ — 


High Freq. 


Voltage Controlled Oscillators 


Input Power 
(1% Reg.) All 
_ Current Harmonics 
Voltage (mA) Typical Page 


(VDC) Maximum (dBc) Number 
+15 50 —15 10-6. 
+15 50 —15 10-6 
+15 50 15 10-6 
+15 50 = 45 10-6 
+15 50 -15 10-6 
+15 50 -15 10-6 
+15 50 —15 10-6 
+15 50 -18 | 10-6 
+15 50 -18 10-6 
+15 50 -18 10-6 
+15 — 60 - —20 10-7 
+15 50 —25 10-7 
+15 50 —25 10-7 
+15 50 —25 10-7 
+15 50 —25 10-7 
+15 50 —25 10-7 
+15 50 —25 10-7 
+15 50 -15 10-7 
+15 50 —25 10-7 
+15 100 —20 10-7 
+15 100 —10 10-8 
+15 100 -15 10-8 
+15 100 ~—25 10-8 
+15 100 ~20 10-8 
+15 100 —15 10-8 





VTO-9000 SERIES 


nnn nnncnnnarnrrnereerr creer cr SSS SSS SSS SSS SSS Ss SSS SSCS 
Guaranteed Specifications at 25°C Case Temperature (0 to 65°C Operating Temperature) 








Power Power ~ Tuning Voltage Limits Input Power 
Output Output (at each end of (1% Reg.) All 
Frequency Into50chms _ Variation specified freq. range) Current Harmonics 

Range Minimum Maximum +VDC- @ +VDC @ Voltage (mA) Typical Page 
Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum (dBe) Number 
VTO-9032 0.32-0.64 +10 +2 0 min. 20 max. +15 50 -14 10-12 
VTO-9050 0.5-1.0 +10 +2 0 min. 20 max. +15 50 —10 10-12 
VTO-9068 0.68—1.36 +10 +2 0 min. 20 max. +15 50 —14 10-12 
VTO-9090 0.9-1.6 +10 +2 +2 min 18 max. +15 50 —14 10-12 
VTO-9120 1.2-2.0 +10 +2 3+1 1242 +15 50 -14 10-13 
VTO-9130 1.3-2.3 +10 +1.5 +2 min. 20 max. +15 50 —15 10-13 
VTO-9140 1.4-2.1 +10 +1.5 442 10+2 +15 50 -—15 10-13 
MTO-8000 SERIES 
Guaranteed Specifications at -54°C to 85°C Case Temperature 

. Power Power Tuning Voltage Limits Input Power 
| Output Output (at each end of (1% Reg.) All 
Frequency Into50ohms _ Variation specified freq. range) Current Harmonics 

Range Minimum Maximum +VDC @ +VDC @ Voltage (mA) ___ Typical Page 
Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum (dBc) Number 
MTO-8040 0.40.6 +10 +2.5 3.541.5 38+8 +15 50 —10 10-18 
MTO-8060 0.6-0.9 +10 +2.5 341 26+10/—8 +15 50 -12 10-18 
MTO-8090 0.9-1.5 +10 +2.5 2+1 30+10/-8 +15 50 —11 10-18 
MTO-8240 2.4-3.7 +10 +2.0 2+2/—1 30+8 +15 50 -10 10-18 
MTO-8360 3.6—4.3 +10 +2.0 8+2 2444 +15 50 —22 10-18 
MTO-8650 6.5-8.6 +10 +2.0 2+1 20+4 +15 100 -18 10-18 
MTO-8950 9.5-10.5 +10 +2.5 4+1.5 10 max. +15 100 —20 10-18 
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Voltage Controlled Oscillators 


VOLTAGE CONTROLLED OSCILLATORS SELECTION GUIDE 


a 




















HTO SERIES 
Guaranteed Specifications at -54°C to +85°C Case Temperature 
Power Power Tuning Voltage Limits Input Power 
Output Output (ateach end of 4 (1% Reg.) All 
Frequency Into50o0ohms _ Variation specified freq. range) Current Harmonics 
Range Minimum Maximum +VDC @ +VDC@ _—“ Voltage (mA) _ Typical Page 
Model (GHz) (dBm) (dB) Low Freq. High Freq. (VDC) Maximum. (dBc) Number 
HTO-0900 0.9-1.6 +10 +2.5 3+2; -1 1642 +15 50 -8 10-21 
HTO-1000 1.0-2.0 +10 42.5 2+1 15+5/-2 +15 50 —7 10-21 
HTO-2000 2.0—4.0 +10 +2.5 1+2; -0.7 1444. 415 100 -12 10-21 
HTO-2600 2.6-5.2 +10 +2.5 1+2; -0.7 1444 +15 100 -12 10-21 . 
HTO-4000 4.0-8.0 +10 +2.5 1+2; -0.5 1444 +15 100 . -—12 10-22 
HTO-7500 7.5—11.0 +10 42.5 1+2; -0.5 1444 415 100 —15 10-22 
HTO-8000 8.0-12.4 +10 +2.5 2.5+1.5 1743 +10 to+15 150 —20 10-22 
HTO-12000 12.4-18.0 . +10 +2.5 2.5+1.5 1743 +10 to+15 150 20 10-22 
re 
VTD SERIES 
Guaranteed Specifications at 80°C +5°C Case Temperature 
Pulling 
Power Figure Input Power 
Power Output . Pushing (3:1 VSWR All (+1% regulation) 
Frequency Output Variation Tuning Voltage Limits Figure all phases) Harmonics Current 

Range (dBm) (dB) +VDC@ +VDC@ _ (MHz/V) (MHz) (dBc) Voltage (mA) Page 
Model . (GHz) Minimum Maximum Low Freq. High Freq. Typical Typical Minimum (VDC) (Max) Number 
VTD-600 0.6—1.0 413 +1.5 3.0+1.0 40+8 6 2 —20 +12 125 10-25 
VTD-2000 2.0-2.8 +13 +2.0 4.541.5. 2548 #86 2 —20 +12 125 10-25 
VTD-2800 2.8-3.8 +13 +2.0 4.5+1.5 2543 6 2 —20 +12 125 10-25 
VTD-3800 3.84.9 +13 +2.0 4.5415 2543 10 3 —20 +12 125 10-25 
VTD-4900 4.9-6.1 +13 +2.0 4,541.5 2543 10 5 ~20 +12 125 10-25 











LNO-550, LOW NOISE VCO 
Guaranteed Specifications at -54°C to +85°C Case Temperature . 





Power | Phase 
Frequency Power Output _ Second- Noise Input 

Range Output Variation Drift Harmonic Tuning 50 kHz from Current 

(GHz) (dBm) (dB) (MHz) (dBc) Voltage Carrier @ +12 VDC Page 
Model Minimum Minimum Maximum Maximum Minimum (VDC) (dBc/Hz), Max. (mA), Max. §Number 
LNO-550 ~=—«.55-.775 +10 42.5 20 —10 +2.5+1 —110 50 "10-28 ‘ 

to i x 
+1743 








LNO-7800, LOW NOISE VCO 
Guaranteed Specifications at —54°C to +85°C Case Temperature 





Power Phase 
Power Output Second- Noise Input 
Frequency Output _—=sVarriation Drift ‘Harmonic Tuning 100 kHz from Current a; 
Range (dBm) —— (dB) (MHz) - (dBc) Voltage Carrier @ +15/-15 VDC Page 
Model (GHz) Minimum Maximum Maximum Minimum (VDC) (dBe/Hz), Max. (mA),Max. Number 


LNO-7800 7.8-8.5 +10 42.5 150 = -45 ~2 to -20 ~98 100/50 10-30 


a PE AE I LT I ET IT a I TEST RT TE EE IO IEICE ET CE LTO IG EE ET I TE ROTEL EOD 
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QAVANTEK 


VTO-8000 Series _ | 
Varactor-Tuned Oscillators: - 





FEATURES 


¢ 300 MHz to 10.5 GHz Coverage 

e Fast Tuning 

e Fast Settling Time 

e +7 to +13 dBm Output Power 

e +1.5 dB Output Flatness 7 
e Hermetic Thin-Film Construction — 


DESCRIPTION 


Avanteke VTO-8000 Series oscillators use a silicon transistor 
chip as a negative resistance oscillator. The oscillation fre- 
quency is determined by a silicon abrupt varactor diode acting 
as a voltage-variable capacitor in a thin-film microstripline 
resonator. This provides extremely fast tuning speed, limited 
primarily by the internal impedance of the user-supplied volt- 
age driver. With a low-impedance driver, the Avantek 
VTO-8580 can be swept through 800 MHz in less than 30 ns 


(see curve) and the other VTO-8000 Series oscillators have — 


comparable tuning speeds. Fast settling is another feature of 
Avantek’s VTO-8000 Series oscillators. Typical settling times 


for the VTO-8090 are <200 kHz within one microsecond while. 


the VTO-8490 and VTO-8950 settle to <2 MHz within two 
microseconds referenced to ten milliseconds. The VTO-8850, 


which provides typical 7.5 to 10.5 GHz tuning range, com-.__ 





+0C 
VOLTAGE 


TO-8V, p. 16-49 


| tary equipment designs. Test fixturing is also available for lab 


bines a bipolar transistor oscillator with a GaAs FET buffer. 
stage. This GaAs FET buffer isolates the oscillator from vari- . 


ations in load impedance for low frequency pulling, allows the 


oscillator to run lightly-loaded for low phase noise content and. - 


provides +10 dBm of minimum output power over the full tun- 2 


ing range. The VTO-8000 Series varactor-tuned oscillators 
are packaged in TO-8 transistor cans for simple installation in 


a conventional 50-ohm microstripline PC board. They are _ 


ideal for the most compact, lightweight commercial and mili- 
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bench test applications. See page 15—10 for test fixture out- 
lines. 


APPLICATIONS © 


Frequency agile systems, such as digitally controlled 
receivers and active jamming transmitters often use exter- 


~_nally linearized varactor-tuned oscillators. Avantek oscillators 


are relatively monotonic making external linearization easy 
using analog (opamp) or digital (EPROM) linearizing 


_” techniques. The Avantek VTO Series has been designed with 
a tuning input bypass capacitance which is sufficient to 


provide the necessary RF filtering action yet as low as possi- 


ble to maximize dV/dT characteristics for excellent tuning 


speeds. Used in a phase locked loop circuit, a VTO provides a 
receiver LO with stability equivalent to the reference oscillator 
(usually crystal controlled), yet variable in discrete steps or 


., continuously depending on the PLL configuration. 


Another important aspect of VTOs used in LO application is 
their power vs. frequency flatness (+1.5 dB). This assures that 
once a receiver mixer is biased for best dynamic range the 
local oscillator drive will remain constant throughout the 
tuning range without complex leveling circuitry. 


« Contact your local representative, distributor or field salee office for further Information. Listings are In the back of thie Data Book. 


VTO-8000 Series 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


Model No. 


Frequency Range, Min. 
Power Output into 50-ohm Load, Min. 
Power Output Variation @ 25°C, Max. 
Operating Case Temperature Range 
Frequency Drift Over Operating 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 
Pushing Figure, +15 VDC Supply, Typ. 
Harmonics, Below Carrier, Typ. 
Spurious Output Below Carrier, Min. 
Tuning Voltage, Typ. 

Low Frequency 

High Frequency 
Maximum Tuning Voltage 
Tuning Port Capacitance, Nom. 
Phase Noise, Single Sideband, 

1 Hz Bandwidth, Typ. 

50 kHz From Carrier 

100 kHz From Carier 
Input Power +1% Regulation 

Voltage, Nom. 

Current, Max. 
Case Style 


Model No. 


Frequency Range, Min. 
Power:Output into 50-ohm Load, Min. 
Power Output Variation @ 25°C., Max. 
Operating Case Temperature Range 
Frequency Drift Over Operating 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 
Pushing Figure, +15 VDC.Supply, Typ. 
Harmonics, Below Carrier, Typ. 
Spurious Output Below Carrier, Min. — 
Tuning Voltage, Typ. 
Low Frequency 
High Frequency —_ 
Maximum Tuning Voltage 
Tuning Port Capacitance, Nom. 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier 
100 kHz From Carrier 
Input Power +1% Regulation 
Voltage, Nom. 
Current, Max. 
Case Style 


VTO-8030 


300-450 MHz 
10 mW/+10 dBm 
+1.5dB 
0° to +65°C 
8 MHz 


20 MHz 
0.6 MHz/V 
-15 dB 
-60 dB 


5+4 VDC 
50+10 VDC 
+60 VDC 
180 pF 


—114 dBc 
—120 dBc. 


+15 VDC 
50 mA 
TO-8V 


VTO-8100 


1000—1400 MHz 
10 mW/+10 dBm 
+1.5 dB 
0° to +65°C. 

~ 10 MHz 


25 MHz: 
6 MHz/V 
—15dB 
-60 dB 


341 VDC 
2044 VDC 
+60 VDC 

' 180 pF 


—100 dBc 
-107 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8040 
400-600 MHz 


_ 20 mW/+13 dBm 


+1.5 dB 
0° to +65°C 
8 MHz 


20 MHz 
0.6 MHz/V 
-15 dB 
-—60 dB 


$+1 VDC 

4048 VDC 

+60 VDC 
180 pF 


-114 dBc 
120 dBe 
+15 VDC | 


50 mA 
TO-8V 


VTO-8150 
1500-2500 MHz 


10 mW/+10dBm _ 


+1.5 dB 
0° to +65°C 
18 MHz 


'” 35 MHz 

_ 6 MHz/V 
—15 dB 
-60 dB 


2.541 VDC. 
47+8 VDC 
+60 VDC 
90 pF 


—95 dBc 
-102 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8060 


600-1000 MHz 
20 mW/+13 dBm 
+1.5 dB 
0° to +65°C 
8 MHz 


25 MHz 
5 MHz/V 
-15 dB 
-60 dB 


341 VDC 
4048 VDC 
+60 VDC 
180 pF 


-110 dBc 
-117 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8200 | 


2000-3000 MHz 
10 mW/+10 dBm 
+1.5dB 
0° to +65°C 
30 MHz 


35 MHz 
6 MHz/V 
-18 dB 
-60 dB 


 242/-1 VDC 
2044 VDC 
+45 VDC 
45 pF 


VTO-8080 


800-1400 MHz 
20 mW/+13 dBm 
+1.5 dB 
0° to +65°C 
10 MHz 


25 MHz 
6 MHz/V 
-15 dB 
-60 dB 


241.5 VDC 

35410 VDC 

+60 VDC 
180 pF 


-100 dBc 
-107 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8240 
2400-3700 MHz 
10 mW/+10 dBm 

+1.5dB 
0° to +65°C 
30 MHz 


35 MHz 

6 MHz/V 
~-18 dB 

-60 dB. 


2+2/—1 VDC 
3048 VDC 
+45 VDC 
45 pF 


-95 dBc 
-102 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8090 


900-1600 MHz 
20 mW/+13 dBm 
+41.5dB 
0° to+65°C 
10 MHz 


25 Miz -; 
_ 6 MHZ/V 
15dB 
-—60dB - 


2+1 VDC 


* 4848-10 VDC 


+60 VDC. 
180 pF 


 400dBe . 
-107 dBc 


+15 VDC 
50 mA 
TO-8V > 


VTO-8300 
3000-3500 MHz 
10 mW/+10 dBm 

+1.5dB 

0° to+65°C 

‘30 MHz 


85 MHz — 

6 MHZ/V 
-18 dB 
-—60dB 


3.5 VDC Min. 
11 VDC Max. 
+30 VDC 

45 pF 


-95 dBe 
—102 dBc 
+15 VDC 


50 mA 
TO-8V 
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VTO-8000 Series 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


Model No. 


Frequency Range, Min. 
Power Output into 50-ohm Load, Min. 
Power Output Variation @ 25°C., Max. 


Operating Case Temperature Range 
Frequency Drift Over Operating 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), a 
Pushing Figure, +15 VDC Supply, Typ. 
Harmonics, Below Carrier, Typ. 
Spurious Output Below Carrier, Min. 
Tuning Voltage, Typ. 
Low Frequency 
High Frequency 
Maximum Tuning Voltage 
Tuning Port Capacitance, Nom. 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier 
100 kHz From Carrier 
Input Power +1% Regulation 
Voltage, Nom. 
Current, Max. 
Case Style 


VTO-8350 


3500-4500 MHz 
10 mW/+10 dBm 


£1.5 dB 


0° to +65°C 
36 MHz 


40 MHz 
6 MHz/V 
-20 dB 
-60 dB 


5.0 VDC Min. 
35 VDC Max. 
+35 VDC 
45 pF 


—100 dBc 
—108 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8360 


3600-4300 MHz | 
10 mW/+10 dBm 


£1.5 dB 


0° to +65°C 
35 MHz 


40 MHz 
6 MHz/V 
-25 dB 
-60 dB 


842 VDC 
2444 VDC 
+30 VDC 
45 pF 


—100 dBc 
—108 dBc 


+15 VDC 
50 mA 
TO-8V 


VTO-8400 


4000-4500 MHz. 
10 mW/+10 dBm 


+1.5 dB 


0° to +65°C 
45 MHz 


45 MHz 
6 MHz/V 
-25 dB 
-60 dB 


2 VDC Min. 
14 VDC Max. 
+30 VDC 
45 pF 


~90 dBc 
-97 dBc 
+15 VDC 


50 mA 
- TO-8V 


VTO-8420 


| 4200-5000 MHz 


10 mW/+10 dBm 
+1.5 dB 


0° to +65°C 
45 MHz 


45 MHz 
6 MHZ/V_ 
-25 dB 
-60 dB 


7.542.5 VDC 
25+2.5/-4 VDC 
+30 VDC 
45 pF 


VTO-8430 


4300—5800 MHz 
10 mW/+10 dBm 
+1.5 dB 


0° to +65°C 
60 MHz 


50 MHz 
6 MHz/V 
-25 dB 
60 dB 


1.0 VDC Min. 
20.0 VDC Max. 
+30 VDC 
45 pF 


~90 dBc 
~97 dBe 


415 VDC 
50 mA 
TO-8v 


ncn n nner nner rereer reese cere aS SSeS SSS hs SSS ssi 





Model No. VTO-8490 VTO-8520 VTO-8540 VTO-8580 VTO-8650 
Frequency Range, Min. 4900-5900 MHz 5200-6100 MHz 5400-5900 MHz 5800-6600 MHz 6500-8600 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 5 mW/+7 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C., Max. +1.5 dB +1.5 dB +1.5 dB £1.5 dB +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 60 MHz 70 MHz 60 MHz 70 MHz 100 MHz 
Temperature, Typ. é 
Pulling Figure (12 dB Return Loss), Typ. 50 MHz 70 MHz 50 MHz 70 MHz 15 MHz 
Pushing Figure, +15 VDC Supply, Typ. 6 MHz/V 8 MHz/V 8 MHz/V 8 MHz/V 10 MH2/V 
Harmonics, Below Carrier, Typ. -25 dB —25 dB -15 dB -25 dB -20 dB 
Spurious Output Below Carrier, Min. -60 dB —60 dB -60 dB -60 dB -60 dB 
Tuning Voltage, Typ. 
Low Frequency 5.542 VDC 5.542 VDC 8 VDC Min. 542.5 VDC 2t1 VDC 
High Frequency 24 +3/-4 VDC 2443 VDC 28 VDC Max. 24+3/-5 VDC 20+5 VDC 
Maximum Tuning Voltage +30 VDC +30 VDC +30 VDC +30 VDC +30 VDC 
Tuning Port Capacitance, Nom. 45 pF 45 pF 45 pF 45 pF 26 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier —90 dBc —85 dBc —85 dBc —85 dBc —80 dBc 
100 kHz From Carrier -97 dBc -92 dBc —92 dBc -92 dBc —88 dbc 
Input Power +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 50 mA 50 mA 100 mA 
Case Style TO-8V TO-8V TO-8V TO-8V TO-8V 
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VTO-8000 Series 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS | 
Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 








Model No. VTO-8790 VTO-8810 VTO-8850 VTO-8950 VTO-81000 | 
Frequency Range, Min. 7900-10100 MHz 8100-9100 MHz 8500-9600 MHz 9500-10500 MHz 10000-10250 MHz | 
Power Output into 50-ohm load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C., Max. +1.5 dB +1.5 dB +1.5 dB +1.5¢dB © +1.5 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating 130 MHz 110 MHz 110 MHz 160 MHz 160 MHz 
Temperature, Typ. 
Pulling Figure (12 dB Return Loss), Typ. 8 MHz 8 MHz 6 MHz 20 MHz 40 MHz 
Pushing Figure, +15 VDC Supply, Typ. 30 MHz/V 12 MHZ/V 12 MHz/V 10 MH2/V 30 MHz/V 
Harmonics, Below Carrier, Typ. -10 dB -15 dB -25 dB -20 dB -15 dB 
Spurious Output Below Carrier, Min. —60 dB -60 dB -60 dB -60 dB -60 dB 
Tuning Voltage, Typ. . 
Low Frequency 0 VDC 2 VDC Min. 5¢2 VDC 4+1 VDC 0 VDC Min. 
High Frequency 3+2 VDC 16 VDC Max. 18+5 VDC 10 VDC Max. 15 VDC Max. 
Maximum Tuning Voltage 2644 VDC +30 VDC +30 VDC +15 VDC +15 VDC 
Tuning Port Capacitance, Nom. 26 pF 26 pF 26 pF 26 pF 26 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier -80 dBc -80 dBc -82 dBc -78 dBc -78 dBc 
100 kHz From Carrier —88 dBc —88 dBc -90 dBc -—85 dBc -85 dBc 
Input Power +1% Regulation . 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC ' +15 VDC 
Current, Max. 100 mA 100 mA 100 mA 100 mA 100 mA 
Case Style TO-8V TO-8V TO-8V TO-8V TO-8V 
SCHEMATIC 
DC Blocking 
Capacitor 







}—o RFour - 
Series 
Feedback 





See Note 1 


O Tuning 
RF Bypass 


ia Capacitor 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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VTO-8000 Series 





TYPICAL PERFORMANCE @ 25°C Case Temperature 


VTO-8040 Power ae Frequency and Modulation VTO-8060 Power Output, Frequency and Modulation 
. Sensitivity vs. Tuning Voltage | 
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VTO-8000 Series 





TYPICAL PERFORMANCE (continued) 


VTO-8420 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 
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TYPICAL PERFORMANCE (continued) _ 


Frequency Changes vs. Settling Time 
Low to High, Full Band Step 
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FEATURES | a | 
320. MHz to 2.3 GHz Coverage 
Fast Tuning =| 

Fast Settling Time 

+20 VDC Max Tuning Voltage 

10 mW Output Power 

+2.0 dB Output Flatness 

Hermetic Thin-Film Construction 


DESCRIPTION 

Avantek® VTO-9000 Hyperabrupt Series oscillators use a 
silicon transistor chip as a negative resistance oscillator. The 
oscillation frequency is determined by a silicon hyperabrupt 
varactor diode acting as a voltage-variable capacitor in a thin- 
film microstripline resonator. This provides extremely fast 
tuning speed, limited primarily by the internal impedance of 
the user-supplied voltage driver. 


This family of oscillators is similar to the standard commercial 
VTO-8000 Series except for the incorporation of a silicon 
hyperabrupt varactor tuning diode. This enables the oscillator 
to be tuned over the specified range in less than 20 volts rather 
than 40 to 50 volts in conventional oscillators. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


VTO-9000 Series _ | i | 
Hyperabrupt Varactor-Tuned Oscillators 





+DC 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 


The VTO-9000 Series VTOs are packaged in TO-8 transistor 
cans for simple. installation in a conventional -.50-ohm 
microstripline PC board. They are ideal for most compact, 
lightweight commercial and military equipment designs. 
Test fixturing is also available for lab bench test applications. 
See page 15-10 for test fixture outlines. c _ 


APPLICATIONS 

The VTO-9000 Series oscillators may be used in the same ap- 
plications as VTO-8000 series oscillators. The VTO-9000 Se- 
ries is the desired choice for superior linearity and modulation 
sensitivity requirements. 


Guaranteed Specifications @ 25°C Case Temperature (0° to +65°C Operating Temperature) 


Model No. VTO-9032 
Frequency Range, Min. 320-640 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 
Power Output Variation @ 25°C, Max. +2 dB 
Operating Case Temperature Range 0° to +65°C 
Frequency Drift Over Operating 12 MHz 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 20 MHz 
Pushing Figure, +15 VDC Supply, Typ. 5 MHz/V 
Harmonics, Below Carrier, Typ. —14 dB 
Spurious Output Below Carrier, Min. -60 dB 
Tuning Voltage, Typ. 

Low Frequency, Min. 0 VDC 

High Frequency, Max. 20 VDC 
Maximum Tuning Voltage +20 VDC 
Tuning Port Capacitance, Nom. 200 pF 
Phase Noise, Single Sideband, 

1Hz Bandwidth, Typ. 

50 kHz From Carrier -95 dBc 

100 kHz From Carrier -103 dBc 
Input Power, +1% Regulation 

Voltage, Nom. +15 VDC 

Current, Max. 50 mA 
Case Style TO-8V 


ne a nn 
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VTO-9050 VTO-9068 VTO-9090 
500-1000 MHz 680-1360 MHz, 900-1600 MHz 
10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
+2 dB +2 dB +2 dB 
0° to +65°C 0° to +65°C 0° to +65°C 
20 MHz 20 MHz 20 MHz 
20 MHz 25 MHz 25 MHz 
5 MH2/V 6 MHz/V 6 MHz/V 
—10 dB —14 dB —14 dB 
-—60 dB -60 dB —60 dB 
0 VDC 0 VDC 2 VDC 
20 VDC 20 VDC 18 VDC 
+20 VDC +20 VDC +20 VDC 
200 pF 190 pF 190 pF 
—100 dBc —95 dBc —100 dBc 
—108 dBc —103 dBc —108 dBc 
+15 VDC +15 VDC +15 VDC 
50 mA 50 mA 50 mA 
TO-8V TO-8V TO-8V 
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| VTO-9000 Series 
i SN SE gp ee 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications @ 25°Case Temperature (0° to +65°C Operating Temperature) 





Model No. VTO-9120 VTO-9130 | VTO-9140 
Frequency Range, Min. 1200-2000 MHz 1300-2300 MHz 1400-2100 MHz 
Power Output into 50-ohm load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation @ 25°C, Max. +2 dB +1.5 dB +1.5 dB 
Operating Case TemperatureRange ts 0° to +65°C 0° to +65°C ‘0° to +65°C 
Frequency Drift Over Operating . 25 MHz 25 MHz - 30 MHz 
Temperature, Typ. | - ¢ 

Pulling Figure (12 dB Return Loss), Typ. 25 MHz 50 MHz 45 MHz 
Pushing Figure, +15 VDC Supply, Typ. 10 MHz/V - -10MHz/V 10 MHz/V 
Harmonics, Below Carrier, Typ. -14 dB -15 dB 15 dB 
Spurious Output Below Carrier, Min. -60 dB ~60 dB -60 dB 
Tuning Voltage, Typ. ae . 

Low Frequency 3+1 VDC 2VDC Min. ? 442 VDC 

High Frequency 1242 VDC . 20 VDC Max. 1042 VDC 
Maximum Tuning Voltage +20 VDC +20VDC +20 VDC 


Tuning Port Capacitance, Nom. 100 pF 100 pF 100 pF 
Phase Noise, Single Sideband, 
1 Hz, Bandwidth, Typ. 








50 kHz From Carrier -97 dBc -97 dBc | -97 dBe 
100 kHz From Carrier . . —105 dBc —105 dBc —105 dBc 
Input Power, +1% Regulation . 
Voltage, Nom. +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA . 50 mA 
Case Style TO-8V TO-8V  TO-8V 
SCHEMATIC 
DC Blocking 
Capacitor 





—o RFour 






Output 
Matching 







Series 
Feedback 






See Note 1 
O Tuning 


RF Bypass 


L Capacitor 


= 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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VTO-9000 Series 





TYPICAL PERFORMANCE @ 25°C Case Temperature 
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VTO-9000 Series 


TYPICAL PERFORMANCE @ 25°C Case Temperature (continued) 


VTO-9090 Power Output, Frequency and Modulation 


E Sensitivity vs. Tuning Voltage 
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Typical VTO-9090 Noise @ 1000 MHz 
Single Sideband Phase Noise 
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VTO-9000 Series 
TYPICAL PERFORMANCE @ 25°C Case Temperature (continued) 





VTO-9140 Power Output, Frequency and Modulation ~ VTO-9140 Normalized Phase Noise @ 2100 MHz 
Sensitivity vs. Tuning Voltage $.S.B. Power Spectral Density 
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QAVANTEK 


MTO-8000 Series 
_ Extended Temperature Range 
Varactor-Tuned Oscillators 





FEATURES 


e 400 MHz to 10.5 GHz Coverage 

e 10 mW Output Power | 

e Hermetic Thin-Film Construction 

e High Reliability Screening Available 
e —54°C to +85°C Temperature Range 


DESCRIPTION 


Avantek® MTO-8000 Series oscillators are extended tem- 
perature range versions of the widely used VTO-8000 Series 
commercial varactor-tuned oscillators. They are designed, 
manufactured, tested and guaranteed to perform over the full 
temperature range of —54° to +85°C. For applications 
demanding even higher reliability, screened units (“R” series) 
are also available. 


The MTO-8000 Series varactor-tuned oscillators are pack- 
aged in TO-8 transistor cans for simple installation in a 
conventional 50-ohm microstripline PC board. They are ideal 
for the most compact, lightweight, commercial and mma 
equipment designs. 


APPLICATIONS | 


Frequency agile systems, such as digitally controlled 
receivers and active jamming transmitters, often use exter- 
nally linearized varactor-tuned oscillators. Avantek oscillators 


Avantek, Inc. . 481: Cottonwood Drive, Milpitas, CA 95035 
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+0C 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 


are relatively monotonic making external insaieation easy 
using analog (opamp) or digital (EPROM) linearization tech- 
niques. The Avantek MTO Series has been designed with a 
tuning input bypass capacitance which is sufficient to provide 
the necessary PF filtering action, yet as low as possible to 
maximize dV/dT characteristics to maintain excellent tuning 
speeds. Used in a phase locked loop circuit, a MTO Series 
VTO provides a receiver LO with stability equivalent to the 
reference oscillator (usually crystal controlled), yet variable in 
discrete steps or continuously depending on ne PLL 
configuration. 


Another important aspect of MTO Series VTOs for LO el 
tion is their power vs. frequency and temperature (+2.5 dB). 
This assures that once a receiver mixer is biased for best 
dynamic range the local oscillator drive will remain constant 
throughout the tuning range without complex leveling 
circuitry. 


+ ..Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


MTO-8000 Series 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications — 54° to +85°C Case Temperature Into a 50-ohm Load 


Model No. MTO-8040 MTO-8060 MTO-8090 MTO-8240 
Frequency Range, Min. 400-600 MHz 600-900 MHz 900-1500 MHz 2400-3700 MHz 
Power OQuiput into 50-ohm Load, Min... | ~10mW/+10dBm — 10 mW/+10 dBm 10 mW/+10dBm  —s———iss>:—s« 1 mW/4+10 dBm 
Power Output Variation, Max. +2.5 dB +2.5 dB +2.5 dB +2 dB 
Operating Case Temperature Range —54° to +85°C —54° to +85°C —54° to +85°C —54° to +85°C 
Frequency Drift Over Operating 28 MHz 35 MHz 40 MHz 120 MHz 
Temperature, Max. qf S = : wa 
Pulling Figure (12 dB Return Loss), 40 MHz 20 MHz 20 MHz _ 55 MHz 
Max. @ 25°C oo - 
Pushing Figure, +15 VDC Supply, 1.5 MHz/V 10 MHz/V ; 8 MHz/V 7.5 MHz2/V - 
Max. @ 25°C : pee OE, 
‘Harmonics, Below Carrier, Typ. -10 dB -12 dB . -11 dB : -10dB 
Spurious Output Below Carrier, Min. -60 dB -60 dB -60 dB -60 dB 
Tuning Voltage, Typ. 
Low Frequency 3.5+1.5 VDC 341 VDC 2t1 VDC 2+2/—1 VDC 
High Frequency 3848 VDC 26+10/-8 VDC 30+10/-8 VDC 3048 VDC 
Maximum Tuning Voltage +60 VDC +50 VDC +50 VDC +50 VDC 


Tuning Port Capacitance, Nom. 190 pF 190 pF 190 pF 50 pF 
Phase Noise, Single Sideband, — | 
4 Hz Bandwidth, Typ. : = x a Pe a iS 
50 kHz From Carrier - —114-dBe - -110 dBc. + ~ =100 dBc -95 dBc 


100 kHz From Carrier + =120dBe . -117dBo —107 dBc . ik —102 dBc 
Input Power, +1% Regulation : : . | . 
. Voltage, Nom. . +15 VDC +15VDC. ., #+15VDC +15 VDC 
_ Current, Max. .. — 5OmA | 50 mA ~ 5OmA 50 mA. 
Case Style - TO-8vV TO-8V TO-8V — TO-8V 





Model No. ‘ _ MTO-8360  MTO-8650 MTO-8950 


aa nn nnn CU UU UIE IaE ASSURE SEE EE EERIE? 
Frequency Range, Min. 3600-4300.MHz 6500-8600 MHz 9500-10500 MHz 
Power Ouiput into 50-ohm Load, Min. . — . 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation, Max. ees +2 dB +2 dB +2.5 dB 
Operating Case Temperature Range. " —54° to +85°C —54° to +85°C 2d . 54° to +85°C 
Frequency Drift Over Operating | 80 MHz 185 MHz ee _ 260 MHz 
Temperature, Max. : ? . % Le, 2 give 
Pulling Figure (12 dB Return Loss), 60 MHz 30 MHz 80 MHz 
Max. @ 25°C 
Pushing Figure, +15 VDC Supply, 6 MHz/V 30 MHz/V 20 MHz/V 
Max. @ 25°C 
Harmonics, Below Carrier, Typ. —22 dB -18 dB -20 dB 
Spurious Output Below Carrier, Min. —60 dB -60 dB -60 dB 
Tuning Voltage, Typ. 
Low Frequency 8+2 VDC 2t1 VDC 4+1.5 VDC 
High Frequency 24+4 VDC 2044 VDC 10 VDC Max. 
Maximum Tuning Voltage +40 VDC +30 VDC +15 VDC 
Tuning Port Capacitance, Nom. 50 pF 26 pF 26 pF 
Phase Noise, Single Sideband, 
1 Hz Bandwidth, Typ. 
50 kHz From Carrier -100 dBc -80 dBc -75 dBc 
100 kHz From Carrier -—108 dBc —88 dBc —82 dBc 
Input Power, +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 100 mA 100 mA 
Case Style TO-8V TO-8V TO-8V 


ee er 


races 
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MTO-8000 Series 





SCHEMATIC 





DC Blocking 
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Output | 
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Feedback 


See Note 1 | 






© Tuning 


RF Bypass 


ia _ Capacitor | 


Note 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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MTO-8000 Series’ | 





TYPICAL PERFORMANCE (continued) 
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QAVANTEK 


HTO Series _ | 7 
Extended Temperature Hyperabrupt 
Varactor-Tuned Oscillators 





FEATURES | | Zao 
e 900 MHz to 18 GHz Coverage +VrTUNE paca 
e Buffered Fundamental Oscillator (3) 


e Extremely Fast Tuning 

e Low Tuning Voltage (less than 20V) 
e 10 mW Minimum Output Power 

e Hermetic Thin-Film Construction 

e -54°C to +85°C Temperature Range 


DESCRIPTION 


Avantek® HTO Series hyperabrupt varactor-tuned fundamen- 
tal oscillators combine a negative-resistance transistor oscil- 
lator with a buffer amplifier (in most models) in a compact, her- 
metically-welded TO-8 or Avanpak package. The frequency 
of oscillation is determined by a hyperabrupt varactor diode 
acting as a voltage-variable capacitor in a thin-film micro- 
stripline resonant circuit. As with conventional (or abrupt) 


varactor-tuned oscillators, this design provides extremely — 


high tuning rates, limited primarily by the internal impedance 
of the user-supplied tuning voltage source. 


An integral buffer amplifier stage isolates the oscillator from 
variations in load impedance, minimizing frequency pulling 
while producing a full +10 dBm minimum output power level. 
This permits the HTO Series oscillator to be used without 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications — 54° to +85°C Case Temperature 


+0C 
VOLTAGE CASE GROUND 


TO-8V, p. 16-49 





OX-2, p. 16-33 


external amplifiers or isolators. In addition, the com bination of 
lightly-loaded oscillator with matched buffer amplifier 
produces a clean output signal with low spurious levels. 


APPLICATIONS 


HTO Series oscillators have the frequency agility and reli- 
ability necessary for EW and ECM systems. They can be 
qualified to high-reliability and military specifications appro- 
priate to thin-film hybrid components. 


HTO series oscillators are compatible with digital to analog 
converters. Their excellent tuning linearity (particularly for 
small frequency shifts) may eliminate the requirement for 
external linearizers and support circuits that make tuning 
slower, increase system costs, and reduce reliability. 


ere re SSS SSeS SSS SSS 


Model No. HTO-0800 


HTO-1000 HTO-2000 _ HTO-2600 


0 —_—_—_—_—=_=_=EFE———_—_=_____OO OO 


Frequency Range, Min. 900-1600 MHz 1000-2000 MHz 2000-4000 MHz 2600-5200 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 MW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation, Max. +2.5 dB +2.5 dB +2.5 dB +2.5 dB 
Operating Case Temperature Range —54° to +85°C —54° to +85°C —54° to +85°C —54° to +85°C 
Frequency Drift Over Operating 20 MHz 45 MHz 90 MHz 90 MHz 
Temperature, Typ. 

Pulling Figure (12 dB Return Loss), Typ. 25 MHz 25 MHz 10 MHz 18 MHz 
Pushing Figure, +15 VDC Supply, Typ. 6 MHz/V 10 MHz/V 15 MHz/V 25 MHz/V 
Harmonics, Below Carrier, Typ. -8 dB —7 dB —12dB -12 dB 
Spurious Output Below Carrier, Min. -60 dB -60 dB -60 dB -60 dB 
Tuning Voltage, Typ. 

Low Frequency 3+2/—-1 VDC 2t1 VDC 1+2/-0.7 VDC 1+2/-0.7 VDC 

High Frequency 1642 VDC 15+5/-2 VDC 1444 VDC 1444 VDC 
Maximum Tuning Voltage +20 VDC +20 VDC +20 VDC +20 VDC 
Tuning Port Capacitance, Nom. 190 pF 190 pF 55 pF 55 pF 
Phase Noise, Single Sideband, 

1 Hz Bandwidth, Typ. 

50 kHz From Carrier -100 dBc —90 dBc —90 dBc —85 dBc 

100 kHz From Carrier -108 dBc -98 dBc —100 dBc -95 dBc 
Input Power, +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +15 VDC +15 VDC 
Current, Max. 50 mA 50 mA 100 mA 100 mA 
Case Style TO-8V TO-8V TO-8V TO-8V 
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HTO Series 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


ee 


Model No. HTO-4000 HTO-7500 HTO-8000 HTO-12000 
i ——————— 
Frequency Range, Min. 4000-8000 MHz 7500-11000 MHz 8000-12400 MHz 12400-18000 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 10 mW/+10 dBm 
Power Output Variation, Max. +2.5 dB +2.5 dB +2.5 dB +2.5 dB 
Operating Case Temperature Range —54° to +85°C —54° to +85°C - 54° to 485°C —54° to +85°C 
Frequency Drift Over Operating 130 MHz 250 MHz 250 MHz 400 MHz 
Temperature, Typ. | 

Pulling Figure (12 dB Return Loss), Typ. 12 MHz 50 MHz 20 MHz 70 MHz 
Pushing Figure, +15 VDC Supply, Typ. 35 MHz/V 45 MHz/V 10 MHz/V | 5 MHz/V 
Harmonics, Below Carrier, Typ. —12 dB -15 dB —20 dB —20 dB 
Spurious Output Below Carrier, Min. -60 dB -60 dB —60 dB ~ 60dB 
Tuning Voltage, Typ. ; 

Low Frequency 1+2/-0.5 VDC 1+2/-0.5 VDC 2.41.5 VDC 2.541.5 VDC 

High Frequency 1444 VDC 1444 VDC 1743 VDC 17£3 VDC 
Maximum Tuning Voltage +20 VDC +20 VDC +20 VDC . +20 VDC 


Tuning Port Capacitance, Nom. . 55 pF 50 pF 50 pF 50 pF 
Phase Noise, Single Sideband, : 
1 Hz Bandwidth, Typ, ae 
50 kHz From Carrier -—80 dBc —60 dBc —50 dBc —48 dBc 








100 kHz From Carrier -90 dBc -70 dBc —60 dBc —57 dBc 
Input Power, +1% Regulation 
Voltage, Nom. +15 VDC +15 VDC +10 to +15 VDC +10 to +15 VDC 
Current, Max. 100 mA 100 mA 150 mA 150 mA 
Case Style TO-8V TO-8V OX-2 OX-2 
SCHEMATIC 
DC Blocking 
Capacitor 







Output | Pe) 
Matching Four 









Series" —— 
Feedback 


See Note 1 
O Tuning 
RF Bypass 


Capacitor 
Note 1: DC bias lines (not shown) 
have internal decoupling capacitors. = = 


a Eee 
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HTO Series 
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HTO-2000 Power Output, Frequency and Modulation 
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TYPICAL PERFORMANCE @ -54° to +85°C Case Temperature 


HTO-1000 Power Output, Frequency and Modulation 
Sensitivity vs. Tuning Voltage 








Modulation Sensitivity, MHz/V 
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HTO-2600 Power Output, Frequency and Modulation 
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HTO Series 


, 


TYPICAL PERFORMANCE (continued) 
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QAVANTEK 


VTD Series 
Buffered Varactor-Tuned Oscillators 





FEATURES 


Very Fast Tuning and Settling Rates 
Integral Buffer Stages 

20 mW Output Power | 

Low Harmonic and Spurious Levels 
Minimum Frequency Pulling and Pushing 
Extremely Compact and Lightweight 

Can be Qualified to MIL Specifications 


DESCRIPTION 


The VTD Series silicon abrupt varactor-tuned oscillators with 
integral buffer amplifiers are packaged in a hermetic dual- 
inline package 0.97 by 0.498 by 0.2 in., weighing less than 
0.2 oz. The oscillator and buffer stages are fabricated on 
precision-finished alumina substrates using advanced thin- 
film technology and Avantek silicon transistor chips. 


Internal buffering isolates the oscillator from variations in load 
impedance, minimizing frequency pulling while producing 
+13 dBm of output power. This permits the VTD to be used 
without external buffer amplifiers or wideband isolators. In 
addition, the combination of a lightly-loaded silicon transistor 
oscillator and a matched buffer provides a clean output signal 
with low harmonic content and a minimum of spurious signals. 
The small size and mass of the VTD permits them to be main- 
tained at their optimum operating température with a small, 


VTD SERIES SPECIFICATIONS _ 
Guaranteed Specifications 80°+5°C Case Temperature 















low power heater. This isolates the oscillator from variations in 
ambient temperature—minimizing frequency drift. 


APPLICATIONS 


VTD Series oscillators have the frequency agility, fast settling 
times and dependability required for ECM systems and canbe 
qualified to MIL specifications. They are also ideal for many 
commercial applications including instrumentation, phase- 
locked local oscillators and other communications equipment. 


Special order versions of the VTD Series are available for 
operation over the —54° to +85°C temperature range. Low 
noise versions are also available on special order. 


Test fixturing is.also available for lab bench test application. 
See page 15-10 for test fixture outlines. | 






VTD-2800 . VTD-3800 VTD-4900 











Model No. 7 VTD-600 VTD-2000 
Frequency Range, Min. - . 600-1000 MHz 2000-2800 MHz 2800-3800 MHz =: 3800-4900 MHz 4900-6100 MHz 
Power Output into 50-ohm Load, Min. 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm > 20 MW/+13 dBm 20 mW/+13 dBm 
Power Output Variation @ 85°C, Max. +1.5dB +2 dB +#2dB +2 dB +2 dB 
Operating Case Temperature Range +80°45°C +80°5°C — -+80°45°C +80°45°C +80°45°C 
Frequency Drift, Over Temperature, Typ. —0.6 MHz/°C —0.6 MHz/°C —0.6 MHz/°C —1.0 MHz/°C —1.0 MHz/°C 
Pulling Figure (6 dB Return Loss), Typ. 2 MHz 2 MHz 2 MHz 3 MHz 5 MHz 
Pushing Figure, +12 VDC Supply, Typ. 6 MHz/V 6 MHz/V 6 MHzIV 10 MHz/V 10 MHz/V 
Harmonics, Below Carrier, Min. —20 dB —20 dB —20 dB —20 dB -20 dB 
Spurious Output Below Carrier, Min. —60 dB -—60 dB  -60dB -60 dB -60 dB 
Tuning Voltage, Typ. oe . —— pee 
Low Frequency 341 VDC 4,541.5 VDC 4.51.5 VDC 4.541.5 VDC | 4,541.5 VDC 
High Frequency 4048 VDC 2643 VDC 2543 VDC 2643 VDC 2543 VDC 
Maximum Tuning Voltage +60 VDC +30 VDC . _ +80 VDC +30VDC +30 VDC 
Tuning Port Capacitance, Nom. 190 pF 50 pF _; 50 pF 50 pF 50 pF 
Frequency Settling Time (at < 3 ms) Typ. 1.0 MHz 1.0 MHz "1.0 MHz 1.0 MHz 1.0 MHz 
Phase Noise, Single Sideband, . . 
1 Hz Bandwidth, Typ: 
50 kHz From Carrier —105 dBc —98 dBc -97 dBc —93 dBc —92 dBc 
~ 100 kHz From Carrier © —110 dBc —106 dBc. —105 dBc -103 dBc —100 dBc 
Input Power, 1% Regulation © : 3 ted ; 
Voltage, Nom. +12 VDC +12 VDC - +12 VDC. +12 VDC +12 VDC 
Current, Max. 125 mA 125 mA 125 mA — 125 mA 125 mA 
Case Type VTD VTD VTD * vTD VTD 
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VTD Series 
SCHEMATIC 















Feedback _ 


See Note 1 
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NOTE: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 80° + 5°C Case Temperature 
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Noise Comparison 
Single Sideband Phase Noise 
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VTD-600 Power Output and Tuning Voltage 
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TYPICAL PERFORMANCE (continued) 


VTD-2000 Power Output and Tuning Voltage 
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_ VTD Series 


VTD-2800 Power Output and Tuning Voltage | 
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VTD-4900 Power Output and Tuning Voltage 
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QAVANTEK | 


~LNO-550. 
Low Noise 
Varactor-Tuned Oscillator 





FEATURES 

e Low FM/Phase Noise 

© 10 mW Minimum Output Power 

e Low Cost | a 

e Reliable Thin-Film Hybrid Construction 
e Hermetic TO-8 Miniature Package 


DESCRIPTION 


The Avanteke LNO-550 varactor-tuned oscillator has been 
designed specifically for low noise applications. The oscillator 
uses a silicon transistor chip with a silicon abrupt tuning 





+bC 
VOLTAGE CASE GROUND 


_ TO-8V, p. 16-49 


The LNO-550 is packaged in a hermetic TO-8 transistor can 
for simple installation in conventional 50-ohm microstripline 
PC boards. It is ideal for compact, lightweight military and 


varactor in a thin-film microstrip circuit. 


commercial equipment designs. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications @ -54° to +85°C Case Temperature | . 7 





Parameter Specifications . 
Frequency Range, Min. 550-775 MHz 
Output Power, Min. — +10 dBm - “et 
Power Variation, Max. —4+2.5 dB 
Drift, Max. . 7 20 MHz 
Pulling @ 25°C, Max. (12 dB Return Loss) 10 MHz 
2nd Harmonics, Min. -10dBc 
Course Tuning Voltage +2.5+1 to +1748 VDC 
Maximum Tuning Voltage . +20 
Tuning Modulation Sensitivity Range @ 25°C, Max. 45 to 6 MHz/V 
Single Sideband Phase Noise @ 25°C 
50 kHz from Carrier, Typ. -112 dBe/Hz 
50 kHz from Carrier, Max. —110 dBe/Hz 
Power Input 
+12 VDC, Max. 50 mA 
Case Type TO-8V 
SCHEMATIC 








Series 
Feedback 


See Note 1 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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Single Sideband Phase Noise @ 550 MHz 
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TYPICAL PERFORMANCE @ 25°C Case Temperature 
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Low Noise — _— 
Varactor-Tuned Oscillator 


QAVANTEK | LNO-TeH0 





FEATURES | 
Low FM/Phase Noise 
ideal for Phase Locking 

Low Power Consumption 

10 mW Minimum Output Power 
Reliable Thin-Film Hybrid Construction 
Hermetic Miniature Package 





LNO-7800, p. 16-22 


DESCRIPTION 

The Avanteke LNO-7800 varactor-tuned oscillator is specifi- This type of oscillator has comparable noise performance to 
cally designed for low noise performance in the X-Band fre- Gunn oscillators currently in use with significant savings in 
quency range. The oscillator utilizes a silicon transistor chip input power consumption. The LNO-7800 is packaged in a 
along with a silicon abrupt diode in a thin-film microstrip circuit. hermetic, low profile Avanpak™ case and is available with or 


without RF connectors. It is well-suited for military or com- 
mercial equipment where size, weight or noise performance is 
critical. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications @ -54° to + 85°C Case Temperature 


Parameter Specifications 
Frequency Range, Min. 7800-8500 MHz 
Output Power, Min. +10 dBm 
Power Variation, Max. +2.5 dB 
Drift, Max. 150 MHz 
Pulling Max. (12 dB Return Loss) 8 MHz 
2nd Harmonics, Min. -15 dBc 
Tuning Voltage —2 to -20 VDC 
Maximum Tuning Voltage -25 VDC 
Tuning Modulation Sensitivity, Max. 125 MHz/V 
Phase Noise 

10 kHz from Carrier, Typ. -72 dBc/Hz 

100 kHz from Carrier, Max. -98 dBc/Hz 

100 kHz from Carrier, Typ. —100 dBc/Hz 

1 MHz from Carrier, Typ. —128 dBc/Hz 
Power Input 

+15 VDC, Max. 100 mA 

-15 VDC, Max. 50 mA 
Case Type LNO-7800 
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LNO-7800 





SCHEMATIC 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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AVANTEK 


GENERAL DESCRIPTION 

The dielectric resonator is, in many ways, similar to the 
resonant cavity and may be used in the same types of oscil- 
lator and filter applications. It is made from a high dielectric- 
constant material, within which an electromagnetic field can 
be confined and made to resonate. The resonant frequency is 
determined by the physical dimensions of the dielectric 
rectangle or disc, the dielectric constant of the material and, to 
a varying degree, by the supporting and containing structure. 


Mechanical tuning is achieved by bringing the tuning screw 
closer to the dielectric resonator, thereby modifying the reso- 






nant frequency of the TE,,, mode to an increased value. The | 


reason for such behavior of the resonant frequency is 


explained in the cavity perturbation theory. Namely, when a | 


metal wall of a cavity is moved inward, the resonant frequency 
will decrease if the stored energy is predominantly electric. 
Otherwise, when the stored energy close to the metal wall is 
mostly magnetic, as is the case in Avantek’s shielded TE,,5 
dielectric resonators, the resonant frequency increases when 
the wall moves inward. 


In the electronically tuned DSO, a varactor in association with 
a microstripline is made to resonate around the dielectric 
resonator frequency. This resonant circuit is electromag- 
netically coupled to the dielectric resonator, forming a pair of 
mutually coupled resonant circuits. By varying the varactor 
capacitance with the bias voltage, the resonant frequency of 
the dielectric resonator, coupled to a varactor-microstrip on 
one side and a 50-ohm microstripline on the other, can now be 
tuned. 


The dielectrically-stabilized oscillator (DSO) uses a dielectric 
resonator as its frequency-determining element. When the 
dielectric material is properly selected, the variations in dielec- 
tric constant vs. temperature and the dimensions of the reso- 
nant structure vs. temperature tend to cancel out, providing 
relatively good temperature-vs.-frequency stability. Essen- 
tially, the DSO offers frequency accuracy and_ stability 
between that of a crystal oscillator/multiplier chain or crystal- 
controlled phase-locked oscillator and that of a varactor-tuned 
oscillator supplied with very well-regulated bias and tuning 
voltages. It features significantly lower power consumption 
than a crystal-controlled (multiplier or PLL) oscillator and a 


Dielectrically-Stabilized Oscillators 
Product Description 


significantly higher reliability since it is very simple and uses 
far fewer components. Its relatively high-Q provides good 
noise performance and, since the dielectric resonator is a 
solid structure, is less susceptible to vibration than a cavity- 
stabilized oscillator. 


The Avantek DSO Series oscillators combine the 
dielectrically-stabilized oscillator with an integral buffer 
amplifier. This minimizes oscillator-to-load coupling for higher 
external Q and minimum frequency pulling due to variations in 
load impedance of phase. ar 


CONSTRUCTION | : 
Avantek fundamental dielectrically-stabilized oscillators are 
constructed using ceramic substrates and thin-film construc- 
tion techniques. Discrete transistors and capacitors are 
bonded directly to the ceramic substrate. All resistors are thin- 
film tantalum-nitride and are heat treated for stability. Exact 
resistor values are achieved using laser trimmers. 


Hermeticity and reliability. are assured by filling each com- 
pleted oscillator package with an inert atmosphere, welding 
the lids in place and leak testing. Avantek dielectrically stabi- 


lized oscillators can be qualified to high reliability and MIL 


specifications appropriate to hybrid thin-film components. 


APPLICATIONS | | 

Avantek dielectrically stabilized oscillators (DSOs) provide 
excellent solutions to systems requiring signal sources with. 
low phase noise, high temperature stability, and excellent. 
frequency accuracy. — 


Microwave systems requiring these high technology devices 
include built-in test equipment (BITE), ECM receivers, 
altimeters, weather and airborne radars, missile trans- 
ponders, telecommunications, and satellite communication 
systems. ‘ : : 


Avantek’s DSO-1000 Series is best suited for fixed frequency 
requirements spanning the 3 GHz to 18 GHz frequency 
range. The DSO-2000 Series is the choice for applications 
which require small mechanically-tuned bandwidths 
(£25 MHz typically). 4 


a a or ana are 
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__. DSO Selction Guide 





Model Number Selection Guide 


DSO —- 112450-13 R 






DSO Series Indicator 
1 = DSO-1000 Series 
2 = DSO-2000 Series 


Center Frequency 
User Specified to the _ 
_ Megahertz | 


Power Output Option 
10 = +10 dBm Output 
13 = +13 dBm Output 
20 = +20 dBm Output 


Add ”R’” for Avantek ”R” 
Series Screening. Leave 
Blank if Not Required. 





Avantek’s DSO Part Number Selection Guide allows the end +20 dBm power output option while others are offered at 
user to choose the desired DSO Series oscillator, output +13 dBm output power only. 

frequency, and power output option. Contact your nearest Avantek direct sales engineer, manu- 
Please refer to the respective Series specification sheets facturer’s representative, and/or distributor for assistance in 
when identifying a part number since some units offer a ordering Avantek DSO products. : 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are inthe back of thie Data Book. 
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QAVANTEK — 


DSO-1000-10 Series | 
Fixed Tuned Dielectrically- 
Stabilized Oscillators 

6 to 18 GHZ 





FEATURES 


e Customer Specified Fixed 
Frequencies From 6 to 18 GHz 


APPLICATIONS 


e Fixed Tuned Local Oscillators 
— Built-in Test Equipment (BITE) 


fA | 
RF our || | 





e Thin-Film Construction — IFM Front-Ends ————— 
e 10 mW Power Out — Missile Transponders aneurme LE 
— ECM Receivers CONNECTOR ——p& GROUND 
— Altimeters -OD-10, OD-20, p. 16-29 


e Communication Systems 


DESCRIPTION 

The DSO-1000-10 Series dielectrically-stabilized oscillators 
use high-Q dielectric resonators and GaAs FET transistors 
which produce highly stable low noise oscillators that operate 
over wide temperature ranges and in severe environmental 
conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 


a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity-sta- 
bilized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. All Avantek DSOs are 
housed in hermetically sealed packages with field replaceable 
SMA connectors. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS | 


Guaranteed Specifications at -54° to +85°C Case Temperature 


Model No. See Page 11-3 For Model Number Selection . 
Frequency Range’ :. ‘6000-11999 MHz 42000-18000 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10dBm 10 mW/+10 dBm 
Power Output Variation Over Temperature, Max. 3 dB 3 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 0.1% 
Temperature Stability, Max. +0.05% +0.05% 
Pulling Figure (12 dB Return Loss), Max. +0.02% +£0.02% 
Pushing Figure, +15 VDC Supply, Max. +0.001% +0.001% 
Harmonics, Below Carrier, Max. —20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc -—60 dBc — 
Phase Noise, Single Sideband 

1 Hz Bandwidth, Typical 

10 kHz From Carrier ~90 dBc —80 dBc 
100 kHz From Carrier —102 dBc —95 dBc 

Input Power ; 

Voltage +154.5 VDC +154.5 VDC 

Current, Max. 75 mA 75 mA 
Case Style OD-20 OD-10 
Weight, Max. — . 2.5 02. 2.0 oz. 
NOTES: 1. sell Degli are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C See page 11-3 for part num- 

r selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 
load pulling, frequency pushing, and aging. 


NS ET ee are ar ee 


Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of thie Data Book. 
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DSO-1000-10 Series 













SCHEMATIC 
Output 
| = | Stage DC Blocking 
Dielectric _ i Capacitor 
_Resonator Matching Network -——o -RFour 





Series _ 
Feedback 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


DSO-106000—10 
Single Sideband Phase Noise 
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+ Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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| Avantek, Inc. 









DSO-1000-10 Series 





TYPICAL PERFORMANCE (continued) 


DSO—116500—-10 
Single Sideband Phase Noise 





Phase Noise, dBc 





Temperature,°C 


Ls 


Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95085 Contact your local representative, distributor or field ealee office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 





DSO-1000-13 Series : 
Fixed Tuned Dielectrically- 
Stabilized Oscillators 
3to12GHZ ~ 





FEATURES 


e Customer Specified Fixed 
Frequencies From 3 to 12 GHz 


APPLICATIONS 


e Fixed Tuned Local Oscillators 
— Built-in Test Equipment (BITE) 





@ Thin-Film Construction — IFM Front-Ends 
© 20 mW Power Out — Missile Transponders 
| — ECM Receivers 
- Altimeters OD-60, OD-70, 
e Communication Systems OD-80, p. 16-31 


DESCRIPTION 


The DSO-1000-13 Series dielectrically-stabilized oscillators 
use high-Q dielectric resonators and silicon bipolar transistors 
which produce highly stable low noise oscillators that operate 
over wide temperature ranges and in severe environmental 
conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54° to +85°C Case Temperature 


a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity-sta- 
bilized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. All Avantek DSOs are 
housed in hermetically sealed packages with field replaceable 
SMA connectors. | 


Model No. See Page 11-3 For Model Number Selection 
Frequency Range’ . 3000-4499 MHz 4500-7999 MHz 8000-11999 MHz 
Power Output into 50-ohm Load, Min. 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 
Power Output Variation Over Temperature, Max. 3dB 3dB 8 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 0.1% 0.1% 
Temperature Stability, Max. +£0.05% £0.05% 0.05% 
Pulling Figure (12 dB Return Loss), Max. +0.02% +0.02%  £0.02% . 
Pushing Figure, +15 VDC Supply, Max. +£.001% +0.001% £0.001% 
Harmonics, Below Carrier, Max. —20 dBc —20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc —60 dBc —60 dBc 
Phase Noise, Single Sideband . - 
1 Hz Bandwidth, Typical . 
10 kHz From Carrier —100 dBc —100 dBc —90 dBc 
100 kHz From Carrier —125 dBc —125 dBc -=115 dBe 
Input Power 
Voltage +154.5 VDC +15+.5 VDC +154.5 VDC 
Current, Max. 100 mA 75 mA 150 mA 
Case Style ; OD-60 OD-70_ OD-80 
Weight, Max. 6.5 oz. 4.5 oz. —  3.00z. - 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


. Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA95085 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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DSO-1000-13 Series 


SCHEMATIC 





Dielectric 
Resonator 


|O 


Series 


TYPICAL PERFORMANCE @ 25°C Case Temperature 


Feedback 






DC Blocki 
Gapacior 


|}-——o Four 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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Avantek, Inc. - 


481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or field eales office for further information. Listings. are in the back of thie Data Book. 
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QAVANTEK 


DSO-1000-20 Series 

Fixed Tuned Dielectrically- 
Stabilized Oscillators 

3 to 12 GHZ 





FEATURES 


e Customer Specified Fixed 
Frequencies From 3 to 12 GHz 


APPLICATIONS 


e Fixed Tuned Local Oscillators 
— Built-in Test Equipment (BITE) 





e Thin-Film Construction — IFM Front-Ends 
© 100 mW Power Out — Missile Transponders eee 
- ECM Receivers CONNECTOR 
— Altimeters OD-60, OD-70, 
e Communication Systems OD-80, p. 16-31 


DESCRIPTION 


The DSO-1000-20 Series dielectrically-stabilized oscillators 
use high-Q dielectric resonators and silicon bipolar transistors 
which produce highly stable low noise oscillators that operate 
over wide temperature ranges and in severe environmental 
conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54° to +85°C Case Temperature 


a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity-sta- 
bilized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 
quency pulling due to load variations. All Avantek DSOs are 
housed in hermetically sealed packages with field replaceable 
SMA connectors. . 3 





Model No. See Page 11-3 For Model Number Selection 
Frequency Range . 3000-4499 MHz 4500-7999 MHz 8000-11999 MHz 
Power Output into 50-ohm Load, Min. 100 mW/+20 dBm 100 mW/+20 dBm 100 mW/+20 dBm 
Power Output Variation Over Temperature, Max. 3 dB 3dB 3 dB 
Frequency Accuracy (Under All Conditions) Max.2 0.1% 0.1% 0.1% 
Temperature Stability, Max. +0.05% +0.05% +0.05% 
Pulling Figure (12 dB Return Loss), Max. £0.02% +£0.02%  £0.02% 
Pushing Figure, +15 VDC Supply, Max. +.001% +0.001%  £0.001% 
Harmonics, Below Carrier, Max. —20 dBc -20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc —60 dBc —60 dBc 
Phase Noise, Single Sideband a . 

1 Hz Bandwidth, Typical 

10 kHz From Carrier —100 dBc -100 dBc —90 dBc 
100 kHz From Carrier —125 dBc —125 dBc —115 dBc 

Voltage +15+.5 VDC +154.5 VDC +154.5 VDC 

Current, Max. 250 mA 250 mA — 300.mA 
Case Style OD-60 OD-70 OD-80 . 
Weight, Max. 6.5 oz. 4.5 oz. 3.0 oz. - 
NOTES: 1. pasha! sNcuencte are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C See page 11-3 for part num- 

r selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 
load pulling, frequency pushing, and aging. - 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. Contact your local representative, distributor or field sales office for further Information. Letings are in the back of this Data Book. 
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DSO-1000-20 Series 










SCHEMATIC 
Output 
rep DC Blocking 
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TYPICAL PERFORMANCE @ 25°C Case Temperature 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 
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Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas, CA95035.« Contact your local representative, distributor or field salee office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


DSO-2000-10 Series 

Mechanically Tuned 
Dielectrically-Stabilized Oscillators 
6 to 18 GHz | 








FEATURES APPLICATIONS 
e Customer Selectable Fixed ¢ Mechanically Tuned Local sa 
Frequencies from 6 to 18 GHz Oscillators ancl 

e Tuning Range +10 to +25 MHz — Built-in Test Equipment (BITE) 

e Thin-Film Construction = Missile Transpo se nme SA 
as DC CONNECTOR = GROUND 

e 10 mW Power Output Radars 
— ECM Receivers OD-12, OD-22, p. 16-80 
— Altimeters 


e Communication Systems 


DESCRIPTION 


The DSO-2000-10 Series dielectrically-stabilized oscillators 
are derivatives of the DSO-1000 series of DSOs. These oscil- 
lators incorporate a mechanical tuning adjustment allowing up 
to +25 MHz of tuning range. The design of the mechanical 
tuner allows frequency adjustments with better than 1 MHz 
resolution and virtually no backlash. Frequency stability and 
susceptibility to shock and vibration are not compromised by 
this unique, rugged design. Mechanical tuning stops are pro- 
vided to ensure against tuner damage and loss of package 
hermeticity. Expected tuner life exceeds 250 cycles. 


These DSOs use high-Q dielectric resonators and GaAs FET 
transistors which operate over wide temperature ranges and 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54 to +85°C Case Temperature 


in severe environmental conditions. They use much less 
power and have far fewer components than crystal oscillators; 
their high Q provides good noise performance; and, since the 
dielectric resonator is a solid structure (thin-film hybrid con- 
struction is used throughout), they are far less susceptible to 
vibration than cavity stabilized VCOs. Oscillator-to-load cou- 
pling is minimized by an internal buffer amplifier resulting in 
higher Q and minimum frequency pulling due to load vari- 
ations. Please see page 11-2 for a descriptive explanation 
of mechanical tuning. 


All Avantek DSOs are housed in hermetically sealed pack- 
ages with field replaceable SMA connectors. 





Model No. See Page 11-3 For Model Number Selection 
Frequency Range’ 6000-7999 MHz 
Mechanical Tuning Range, Min. +10 MHz 
Power Output into 50-ohm Load, Min. 10 mW/+10 dBm 
Power Output Variation Over Temperature, Max. 3 dB 
Frequency Accuracy (Under All Conditions) Max.2 0.1% 
Temperature Stability, Max. +£0.05% 
Pulling Figure (12 dB Return Loss), Max. +£0.02% 
Pushing Figure, +15 VDC Supply, Max. £0.001% 
Harmonics, Below Carrier, Max. . —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc 
Phase Noise, Single Sideband 

1 Hz Bandwidth, Typical 

10 kHz From Carrier —90 dBc 
100 kHz From Carrier —102 dBc 

Input Power —_ 

Voltage +15+.5 VDC 

Current, Max. “75 mA 
Case Style OD-22 
Weight, Max. 3.0 oz. 


8000-11999 MHz 12000-18000 MHz 
£25 MHz £25 MHz 
10 mW/+10 dBm 10 mW/+10 dBm 
3 dB 3dB 
0.1% 0.1% 
+0.05% +0.05% 
+0.02% +0.02% 
+0.001% +0.001% 
—20 dBc —20 dBc 
60 dBc —60 dBc 
-90 dBc 80 dBc 
—102 dBc -95 dBc 
+154.5 VDC - +154.5 VDC 
75mA - 75 mA 
OD-22 OD-12 
3.0 oz. 2.0 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C. See page 11—3 for part num- 
ber selection. 
2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 
load pulling, frequency pushing, and aging. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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DSO-2000-10 Series 





SCHEMATIC 





Mechanical 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. _ 


“TYPICAL PERFORMANCE @ 25°C Case Temperature 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA95035 Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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-DSO-2000-10 Series 


TYPICAL PERFORMANCE (continued) 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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QAVANTEK 


DSO-2000-13 Series 

Mechanically Tuned 
Dielectrically-Stabilized Oscillators 
3 to 12 GHz 





FEATURES 





e Mechanically Tuned Local 
e Customer Specified Fixed - _ Oscillators _ , 
e Tuning Range +6 to +25 MHz : =A depletes ie 
¢ Thin-Film Construction | ee | a 
— Radars . ce uumeron @ROUND 
¢ 100 mW Power Output — ECM Receivers 
— Altimeters OD-62, OD-72, 
e Communication Systems OD-82, p. 16-32 
APPLICATIONS 
DESCRIPTION 


The DSO-2000-13 Series dielectrically-stabilized oscillators 
are derivatives of the DSO-1000 series of DSOs. These oscil- 
lators incorporate a mechanical tuning adjustment allowing up 
to +25 MHz of tuning range. The design of the mechanical 
tuner allows frequency adjustments with better than 1 MHz 
resolution and virtually no backlash. Frequency stability and 


susceptibility to shock and vibration are not compromised by | 


this unique, rugged design. Mechanical tuning stops are pro- 
vided to ensure against tuner damage and loss of package 
hermeticity. Expected tuner life exceeds 250 cycles. 


These DSOs use high-Q dielectric resonators and silicon bi- 
polar resistors which operate over wide temperature ranges 


and in severe environmental conditions. They use much less 
power and have far fewer components than crystal oscillators; 
their high Q provides good noise performance; and, since the 
dielectric resonator is a solid structure (thin-film hybrid con- 
struction is used throughout), they are far less susceptible to 
vibration than cavity-stabilized VCOs. Oscillator-to-load cou- 
pling is minimized by an internal buffer amplifier resulting in 
higher Q and minimum frequency pulling due to load vari- 
ations. Please see page 11-2 fora descriptive explanation 
of mechanical tuning. 


All Avantek DSOs are housed in hermetically sealed pack- 
ages with field replaceable SMA connectors. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications at —54 to +85°C Case Temperature 
Model No. See Page 11-3 For Model Number Selection 


Frequency Range’ 3000-4499 MHz 4500-7999 MHz 8000-11999 MHz 
Mechanical Tuning Range, Min. +6 MHz +10 MHz +25 MHz 
Power Output into 50-ohm Load, Min. 20 mW/+13 dBm 20 mW/+13 dBm 20 mW/+13 dBm 
Power Output Variation Over Temperature, Max. 3 dB 3 dB 3 dB 
Frequency Accuracy (Under All Conditions) Max.? 0.1% 0.1% 0.1% 
Temperature Stability, Max. +0.05% +0.05% +0.05% 
Pulling Figure (12 dB Return Loss), Max. +0.02% +0.02% +0.02% 
Pushing Figure, +15 VDC Supply, Max. +.001% +0.001% +0.001% 
Harmonics, Below Carrier, Max. —20 dBc —20 dBc —20 dBc 
Spurious Output Below Carrier, Max. —60 dBc —60 dBc —60 dBc 
Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical 
10 kHz From Carrier —100 dBc —100 dBc -90 dBc 
100 kHz From Carrier —125 dBc —125 dBc -115 dBc 
Input Power 
Voltage +15+.5 VDC +154.5 VDC +15+.5 VDC 
Current, Max. 100 mA 75 mA 150 mA 
Case Style OD-62 OD-72 OD-82 
Weight, Max. 7.5 oz. 5.5 oz. 3.5 0z. 


ee eee 
NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C. See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek,Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local repreeentative, distributor or field ealee office for further Information. Ustinge are In the back of this Data Book. 
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NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are In the back of thie Data Book. 
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DSO-2000-13 Series 


TYPICAL PERFORMANCE (continued) 
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Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales: office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK. 


DSO-2000-20 Series 

Mechanically Tuned | 
Dielectrically-Stabilized Oscillators | 
3to12GHZ | | 








FEATURES APPLICATIONS 
e Customer Specified Fixed @ Mechanically Tuned Local 
Frequencies from 3 to 12 GHz Oscillators _ 

e Tuning Range +6 to +25 MHz — Built-in Test Equipment (BITE) 

® Thin-Film Construction ~ IFM Front Ends : anrun el 

© 100 mW Power Output - Missile Transponders DC CONNECTOR——»-& GROUND 
Bern hy OD-62, OD-72 
— ECM Receivers “be, OL-7e, 
~ Altimeters iat ae 


¢ Communication Systems 


DESCRIPTION 


The DSO-2000-20 Series dielectrically-stabilized oscillators 
are derivatives of the DSO-1000 series of DSOs. These oscil- 
lators incorporate a mechanical tuning adjustment allowing up 
to +25 MHz of tuning range. The design of the mechanical 
tuner allows frequency adjustments with better than 1 MHz 
resolution and virtually no backlash. Frequency stability and 
susceptibility to shock and vibration are not compromised by 
this unique, rugged design. Mechanical tuning stops are pro- 
vided to ensure against tuner damage and loss of package 
hermeticity. Expected tuner life exceeds 250 cycles. 

These DSOs use high-Q dielectric resonators which operate 
over wide temperature ranges and in severe environmental 


ELECTRICAL AND PERFORMANCE SPECIFICATIO | 


Guaranteed Specifications at -54 to +85°C Case Temperature . - 
Model No. _ See Page 11-3 For Model Number Selection. 








Frequency Range’ . 7 . 8000-4499 MHz 
Mechanical Tuning Range, Min. +6 MHz 
Power.Output into 50-ohm-Load, Min. — ~ 100: mW/+20 dBm 
Power Output Variation Over Temperature, Max. 3dB 
Frequency Accuracy (Under All Conditions) Max.2 0.1% 
Temperature Stability, Max. +£0.05% 
Pulling Figure (12 dB Return Loss), Max. . +£0.02% 
Pushing Figure, +15 VDC Supply, Max. — “ £,001% 
Harmonics, Below Carrier, Max. _ —20 dBc 
Spurious Output Below Carrier, Max. .. =60-dBe 
Phase Noise, Single Sideband 
1 Hz Bandwidth, Typical ~ . 
10 kHz From Carrier | —100 dBc 
100 kHz From Carrier _ 125 dBe 
Input Power ; 
Voltage +15+.5 VDC 
Current, Max. BBO mA 
Case Style . oe OD-62 
Weight, Max. 7.5 oz. 


NOTES: 1. Center frequencies are customer selectable and may be specified to the MHz. Center frequencies are set at +25°C. See page 11-3 for part num- 


ber selection. 


2. The oscillator will stay within the frequency accuracy of the customer specified frequency under all conditions including the full temperature range, 


load pulling, frequency pushing, and aging. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are .in.the back of thie Data Book. 


conditions. They use much less power and have far fewer 
components than crystal oscillators; their high Q provides 
good noise performance; and, since the dielectric resonator is 
a solid structure (thin-film hybrid construction is used through- 
out), they are far less susceptible to vibration than cavity stabi- 
lized VCOs. Oscillator-to-load coupling is minimized by an 
internal buffer amplifier resulting in higher Q and minimum fre- 


"quency pulling due to load variations. Please see page 11-2 


for a descriptive explanation of mechanical tuning. 


All Avantek DSOs are housed in: hermetically sealed pack- 
ages with field replaceable SMA connectors. 








4500-7999 MHz ==» 8000-11999 MHz | 





+10 MHz £25 MHz ~ 
100 mW/+20 dBm 100 mW/+20 dBm 
3dB 3dB 
0.1% 0.1% 
+0.05% +0.05% 
+0.02% +0.02% — 
+0.001% +0.001% 
-20dBc -20dBe 
-—60 dBe -60dBe 
_ -100 dBc ~90 dBc 
—125 dBc. —-115 dBc © 
+15+.5 VDC +15+.5 VDC 
250 mA 300 mA 
OD-72 | OD-82 
5.5 oz. ‘$.50z. 


DSO-2000-20 Series 








SCHEMATIC 
Mechanical 
Tuner 
Output 
| Buffer 
Stage DC Blocking 






Capacitor 


/———o PFour 


Dielectric 
Resonator 


Transmission Line ; 


Matching Network 






Series 
Feedback 


NOTE 1: DC bias lines (not shown) have internal decoupling capacitors. 


TYPICAL PERFORMANCE @ 25°C Case Temperature 
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DSO-203700-20 
- Power and Frequency vs. Temperature — 
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DSO-2000-20 Series 
TYPICAL PERFORMANCE (continued) 


DSO-209700-20 DSO-209700-~20 
Single Sideband Phase Noise 


| Power and Frequency vs. Temperature 
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YIG-TUNED OSCILLATOR PRODUCTS 
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e MULTI-OCTAVE BAND OSCILLATOR— 


ONE-INCH CUBE PACKAGE ........ 12-13 
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e LOW COST OSCILLATORS .......... 12-30 
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QAVANTEK 


PRODUCT DESCRIPTION 
Avantek offers an ever expanding line of YIG-Tuned Oscilla- 
tors in two temperature ranges with’frequency expansion into 
the millimeter band. Frequency coverage from 0.5 to 50 GHz, 
combined with the industry's highest output power levels, 
lowest phase noise, harmonics, and smallest package size 
make these YTOs unique. 





All Avantek YIG-Tuned fundamental transistors, used in both 
commercial and military applications, share a number of 
unique features which add to the performance and assured 
reliability under severe conditions. All are built using thin-film 
construction which offers uniformity and repeatability. Pack- 
aging is in a hermetically sealed case filled with a dry inert 






YIG-Tuned Oscillators 
Product Description 





All units are designed for wideband applications in receivers 


-and-instruments where tuning linearity, phase noise, and 


atmosphere to exclude all moisture and corrosive elements _ 


from the internal components. 


Tuning curves, luingVS: fu for the Avantek YTOs are 
extremely linear with deviation typically between 0.05% and 
0.2%. In addition to the main tuning coil, each YTO has a low 
inductance FM tuning coil. This coil is in close proximity to the 
YIG sphere and is used to fine-tune the oscillator frequency, to 
phase lock the YTO, or to frequency modulate the output 
signal. The sensitivity of this port is much less than that of the 
main tuning coil, but it has a much wider 3 dB bandwidth and 


permits input modulation or control signals to deviate the 


output frequency by as much as 15 to 100 MHz at up to a 
1 MHz rate. Also, the rate’ can be increased to greater than 
10 MHz with the removal of the FM feedthrough capacitors. 


spectral purity are crucial. They make ideal oscillators for 
frequency agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 


YIG-Tuned Oscillators: 

Millimeter Band 

These YTOs provide frequency coverage from 18.0 GHz up 
to 50.0 GHz in both the 0° to +65°C, T,,,, (18-50 GHz) and 
—54° to +85°C, T.,.. (18 to 26.5 and 26.5 to 40 GHz) versions. | 


The Avantek millimeter series oscillators are all fundamental 
output GaAs FET units offering similar advantages as the 
lower frequency units. | : 


The frequency ranges are divided into various bands such as 
18to 26.5 GHz, 26.5 to 40 GHz and 33 to 50 GHz for standard 
use. Other ranges offered are ideal for applications with a 
doubler or tripler to meet the higher frequency standard 
waveguide bands. “ee ‘ a 


Avantek millimeter units offer the advantage of low power 


consumption (3.0W) compared to the approximately 15W 


necessary to power a GUNN or Impatt diode oscillator in 


similar frequencies. 


The power output remains flat within 3.0 to 6.0 dB over the. 


entire tuning range. 


Series | _ a 
The entire Avantek YTO line is divided into several series 
depending on the application or requirement. 


A brief description is provided for each series, as well as a 
quick selection guide to determine the series vs. frequency 
range, and catalog.page number. | . 


YIG-Tuned Oscillators: eens 
Standard Temperature Range(0° to +65°C) 


Frequency coverage is from 0.5 to 18 GHz in octave band, 
multi-octave band, and wideband segments. This series also 
includes the low phase noise bipolar oscillators, low harmonic 
oscillators and oscillators with tracking filter units. Included in 
the multi-octave band region is. the new one-inch cube 
packaged unit initially covering the 4 to 12.4 GHz band. 


Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 


Overall, the Avantek Millimeter Band YTOs are an excellent 
choice for all applications where efficiency, tuning linearity 


and spectral purity are important. They are ideal local oscilla- i. 


tors for frequency agile receivers and spectrum analyzers, — 
and make excellent signal sources for microwave sweep 
generators and synthesizers. 


YIG-Tuned Oscillators: . | : 


Extended Temperature Range (—54° to +85°C 


Avantek extended temperature range YTOs are designed 
and manufactured to offer excellent performance and high 
MTBFs over the —54° to +85C° temperature range. They also. 
meet the environmental conditions of MIL-E-5400° and 
MIL-E-16400. | ae | 


This family of YTOs offers complete 1 to 18 GHz frequency 


_ coverage and are ideal for systems requiring signal sources 


with moderate power levels, excellent tuning linearity, low 
spurious outputs, and flat power output vs. frequency - 


characteristics. 
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| ; | YIG-Tuned. Oscillators 
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YIG-TUNED OSCILLATORS SELECTION GUIDE 


OCTAVE BAND OSCILLATORS 


Guaranteed Specifications @ 0° to +65°C Case Temperature 
Frequency Second 
Power _ Power Drift Over Harmonic 
Frequency Output @ 25°C Variation _. Temperature Below . 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-7104 1.0-2.2 +16 3 10 . —15 12-6 
AV-7203 2-4 +14 3 10 -12 12-6 
AV-7204 2-4 +16 3 10 —20 12-6. . 
AV-7224 2-4 +20 3 10 —12 12-6 
AV-7403 4-8 +13 6 20 -12 12-7 
AV-7453 . 48 +17 6 20 -12 12-7: 
AV-7443 4-8 +20 6 — 20 —12 12-7 
AV-77011 7-11 +17.8 6 25 —12 12-7 
AV-7871 8-12.4 +14.8 6 25 — 12 00 12-7 
AV-7872 8-12.4 +17.8 6 25 -12 12-7 
AV-7873 8-12.4 +20 6 25 -12 - 12-7 
AV-71241 12-18 +13 6 40 —12 12-7 
AV-71251 12-18 +16 6 40 -12 12-7 
AV-71261 12-18 +19 6 40 —12 12-7 


: : 4 


MULTI-OCTAVE BAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 





Frequency Second Harmonic 
Power Power Drift Over Below Carrier 
Frequency Output @ 25°C Variation Temperature @ 25°C _ 

Model Range (dBm) (dB) (MHz) (dBc) Page 
Number (GHz) Minimum Maximum Maximum Minimum Number | 
AV-70502 0.5-2 +14.8 6 10 —10 - 12-10 
AV-7124 1-4 +14.8 6 10 -12 12-10 | 
AV-7236 2-6 +13 6 15 —12 12-10 
AV-7288 2-8 +20 6 20 —-8 12-10 
AV-7238 2-8 +14.8 6 20 -12 12-10 
AV-72B8 2-8 +23 6 20 10 42-11. 
AV-72010 2-10 +14 6 20 -12. 12-141 
AV-74010 4-10 +16 6 20 b 34 -12 . 12-11 
AV-76018 6-18 +14.8 6 40 -  —40 = 12-11 
AV-77016 7-16 +17 6 40 -12 12-11 
AV-78318 8-18 — +10 6 40 12 42-11. 
AV-78218 8-18 +148 6 40 -—12 12-11 
AV-78518 8-18 +17.8 6 40 -12 12-11 
AV-78020 8-20 +13 8 40 —  =—12 12-11 
AV-71220 12-20 +16 6 40 -—15 12-1 
———— 
MULTI-OCTAVE BAND.OSCILLATORS—ONE-INCH CUBE PACKAGE | 
Guaranteed Specifications @ 0° to +65°C Case Temperature 

Frequency Second 

Power Power Drift Over Harmonic —— 
Frequency Output @ 25°C ~ Variation — Temperature ; Below 

Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 


Number ~ ' (GHz) Minimum Maximum Maximum 









WIDEBAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 

Frequency Second 

Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 

Model Range (dBm) (dB) (MHz) Carrier @ 25°C . ‘Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-74018 4-18 17 6 40 —10 12-16 
AV-73018 3-18 13 6 40 -8 12-16 
AV-72018 2-18 13 6 30 -8 12-16 
AV-72012 2-12.4 16 6 25 -10 12-16 


eee LL SS SeneNcEe® 


a re rn ce 
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12-3 


YIG-Tuned Oscillators 


ll 


YIG-TUNED OSCILLATORS SELECTION GUIDE (continued) 
| | 


LOW NOISE BIPOLAR OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C Case Temperature 


ee ae 


Frequency 
Power Power Drift Over Second Harmonic 
Frequency Output @ 25°C _—— Variation Temperature @ 25°C Below Carrier - Noise 
Model Range (dBm) (dB) (MHz) (dBc) _ + GBe/Hz Page 
Number (GHz) — Minimum Maximum Maximum Minimum @ 20 kHz Number 
AV-7298 2-8 +14.8 6 20 -12 . —108 12-20. 
AV-72810 2-10 +14.0 6 20 -12 —108 12-20 
AV-12018 12-18 +17 6 40 —20 —100 (12-16 GHz)" 12-20 
AV-76318 6-18 +16 6 40 —10 —100 (6-16 GHz)" 12-20 - 
AV-78012 812.4 +17.8 6 25 -12 —105 12-20 
AV-78718 8-18 +16 6 40 —15 —100 (8-16 GHz)" 12-20 
*Refer to actual specifications for additional phase noise information. se 
Le 
LOW HARMONIC OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C CaseTemperature . 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency _ Output @ 25°C | Variation Temperature Below . 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) a Minimum Maximum  — Maximum Maximum Number 
AV-7104-9 1.0-2.2 +16 3 10 —20 12-22 
AV-7224-9 - 24 +20 3 10 ~ —20 12-22 
AV-7238-9 2-8 «+148 6 20 —20 12-22 
AV-7403-9 — 48 +43 6 20 —20 12-22 
AV-7453-9 4-8 +16 6 20 '  —20 12-22 
AV-7443-9 4-8 +17.8. 6 ' 20 —20 12-23 
AV-7871-9 8-12.4 +148 6 25 -20.. 12-23. . 
AV-7872-9 8-12.4 +17.8 6 20 —-20 12-23 
AV-7873-9 8-12.4 +20 6 25 —20 12-23 
AV-78020-9 8-20 +13 8 40 —20 12-23 
AV-71241-9 12-18 +13 6 40 —20 12-23 
AV-71251-9 12-18 +14.8 6 40 —20 12-23 
AV-71261-9 12-18 +17 6 40 —20 12-23 
OSCILLATOR WITH TRACKING YIG FILTER 
Guaranteed Specifications @ 0° to +65°C Case Temperature 
Frequency Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C Variation Temperature Below 
Model Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
Number (GHz) Minimum Maximum Maximum Maximum Number 
AV-7248 2-8 +148 _ 6 << 20 7 40 12-25 
MILLIMETER BAND OSCILLATORS 
Guaranteed Specifications @ 0° to +65°C CaseTemperature 
. Frequency ; Second 
Power Power Drift Over Harmonic 
Frequency Output @ 25°C - Variation Temperature Below 
Model * Range (dBm) (dB) (MHz) Carrier @ 25°C Page 
‘ Number (GHz) Minimum Maximum Maximum Maximum Number. 
AV-71826 - 18-26:5 $8 6 — 60 — ~ 12-28 
AV-718226 18-26.5 +16 6 60 — 12-28 
AV-18326 18-26.5 +17.8 6 40 — 12-28 
AV-18030 18-30 +16 6 60 _— 12-28 
AV-20030 20-30 +16 © 6 60 _ 12-28 
AV-25037M/W 25-37.5 +13 4 60 — 12-28 
AV-26040M/W 26.5—40 +10 6 60 — 12-28 
AV-26240M/W 26.5—40 +13 4 60 | _ 12-29 
AV-30045 30—45 +10 6 60 — 12-29 . 
AV-33050 33-50 +7 6 60 — 
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YIG-TUNED OSCILLATORS SELECTION GUIDE (continued) 





OCTAVE BAND OSCILLATORS—EXTENDED TEMPERATURE RANGE 
Guaranteed Specifications @ —54° to +85°C Case Temperature 








Frequency Second 

aa | se - Power Output  DriftOver Harmonic | 

Frequency ‘Over Temperature & Frequency Temperature Below Carrier 
Model Range . (dBm) (MHz) (dBo), Page 
Number . (GHz) Minimum Maximum | Maximum Minimum _ Number 
AV-7214 24 +17 +23 * 20 . -12 12-34 
AV-7413 4-8 | +8 +20 40 e  —12 12-34 
AV-7418 4-8 +148 +23 40 -12 12-34 
AV-77111 . 7-11 +17 +24 40 —12 12-34 
AV-7814 8-12.4 +13 424 50 -10 42-34 
AV-78112 812.4 +19 . +24 50 —12 . 12-34 


AV-12118 12-18 +16 +23 i 60 . —15 12-34 








MULTI-OCTAVE BAND OSCILLATORS—EXTENDED TEMPERATURE RANGE 
Guaranteed Specifications —54° to +85°C Case Temperature 





Eanes Second 





Power Output Drift Over Harmonic 
. Frequency / Over Temperature & Frequency Temperature. Below Carrier 
Model : Range ; (dBm) (MHz) (dBc) Page 
Number (GHz) Minimum Maximum Maximum Minimum Number 
AV-7114 1-4 +13 . +21 20 12 12-36 
AV-7246 (2-6 +16 +23 . . 30 — 8 12-36 
AV-7218 2-8 +5. +17 40 5. es - 12-36 
AV-7278 | 2-8 +14.8 +23 40 8 12-36 | 
AV-76118 . 6-18 +13 +23 —~60 8 . 12-36 
AV-77116 7-16 | +16 +24 50 12 12-36 
AV-78418 8-18 +13 re 70 10 | 12-36 


AV-78618 8-18 +16 +24 60 10 ae 12-36 — 








MILLIMETER BAND OSCILLATORS—EXTENDED TEMPERATURE RANGE 
Guaranteed Specifications @ —54° to +85°C Case Temperature 





Frequency — Second 











. Power Output Drift Over Harmonic 

Frequency Over er a & Frequency Temperature Below Carrier . ; 
Model Range (dBm) (MHz) (dBc) © - Page | 
Number (GHz) Minimum Maximum Maximum Minimum __ Number 
AV-18126 18-26.5 +416 +23 60 — 3 12-29 
AV-26140M/W 26.5—40 +13 +19 | 60 = 12-29 
LOW COST OSCILLATORS—LUCY SERIES 
Guaranteed Specifications @ 0° to +50°C Case Temperature 

Frequency Second 
Power Power Drift Over Harmonic 

Frequency Output @ 25°C Variation Temperature Below | ; = 

Model Range (dBm) | (dB) (MHz) Carrier @ 25°C . Page 
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QAVANTEK 


Octave Band 
YIG-Tuned Oscillators 





FEATURES 


Full 1.0 to 18 GHz Coverage 
Rugged Hermetic Packaging 
Reliable Thin-Film Construction 
+0.05% to +0.2% Tuning Linearity 
0° to +65°C, Temperature Range 


DESCRIPTION 
Avantek® Octave Band Series YIG-tuned fundamental tran- 
sistor oscillators are. compact and lightweight and are cost- 
effective for commercial instrument applications. They are 
built using the same Avantek thin-film construction and 
hermetic packaging that has proven itself ultimately reliable 
under severe military and aerospace environmental 
conditions. a . 


This family of oscillators is designed for wideband applica- 
tions in receivers and instruments where tuning linearity and 
spectral purity are crucial. They make ideal local oscillators for 


frequency-agile receivers and spectrum analyzers, and are — 


excellent as signal sources for microwave sweep generators 
and synthesizers. 


The tuning curves (Inning VS: fx) for this series of YTOs are 
linear, and will deviate from the ideal straight line only +0:05% 


A-45, B-45, C-45, C-38, p. 16-2 





M4-45, p. 16-24 


M3-45, M3-60, p. 16-24 


to +0.2% (typically). The power output remains flat within +1.5 
to +3.0 dB over the entire tuning range. 


These oscillators have compatible tuning port characteristics 
of 20 MHz/mA and 5 kHz bandwidth up to 12.4 GHz. This 
helps to simplify the design of multiband equipment and mini- 


-mizes the number of current drives necessary. All Octave 


Band Series oscillators have a low inductance FM tuning coil 
in addition to the main tuning coil. This coil is in close proximity 
to the YIG sphere and is used to fine-tune the oscillator 
frequency, to phase lock the YTO or to frequency modu- 
late the output signal. The sensitivity of this port is much less 
than that of the main tuning coil, but it has a much wider 
3dB bandwidth and permits input modulation or control 
signals to deviate the output frequency by as much as 15 to 
100 MHz at a rate up to 1 MHz. _ 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 
Model No. _ AV-7104 AV-7203 AV-7204 AV-7224 
Frequency Range, Min. =" 1-2.2 GHz 2-4 GHz 2-4 GHz 2-4 GHz 
Power Output into 50-ohm Load, Min. at 25°C 40 mW/+16 dBm 25 mW/+14 dBm | 40 mW/+16 dBm 100 mW/+20 dBm 
Power Output Variation vs. Frequency, Max. 3.0 dB 3.0 dB 3.0 dB 3.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0°to +65°C 
Frequency Drift Over Operating Temperature, Max. 10 MHz 10 MHz 10 MHz 10 MHz 
Pulling Figure (12 dB Return Loss), Typ. .01 MHz 0.5 MHz 0.5 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.5 MHz/V 0.5 MHz/V 0.1 MHz//V 
—5 VDC Supply, Typ. N/A N/A N/A 1.5 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss ~ 70 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —15 dBc —12 dBc —20 dBc —12 dBc 
3rd Harmonic, @ 25°C, Min. —20 dBc —20 dBc —20 dBc -12 dBc 
Spurious Output, Min. —60 dBc —60 dBc ~—60 dBc -60 dBc 
Main Tuning Port Characteristics a . 
Sensitivity : 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
-3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz | 5 kHz 
Linearity, Typ £.1% £.05% £.05% +£.05% 
Hysteresis, Typ. 1.7 MHz — 3 MHz 3 MHz 3 MHz . 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series 10 ohms in series 
with 95 mH with 95 mH with 95 mH with 95 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 310 kHz/mA 310 kHz/mA 310 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 800 kHz 
Deviation at 3 dB Bandwidth, Max. 15 MHz 20 MHz 20 MHz 20 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 
with 1.7 pH with 1.7 WH with 1.7 pH with 1.7 wH 
DC Circuit Power, Max. 
+15+0.5V 150 mA 100 mA 90 mA 150 mA 
—5+0.1V = =— +V-@ 35 mA* 60 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 10 oz. 10 0z. 10 oz. 10 0z. 
Case Style A-45 A-45 B-45 C-45 


*Terminal V. rogues a linear voltage deal 3 propotone to frequency. The voltage at 2 GHz is factory selected within the range +7 to 


+13 volts and the voltage at 4 GHz is +15.0 volts. 


EE 
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Octave Band 
YIG-Tuned Oscillators 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) - 


Guaranteed Specifications at 0 to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7403 AV-7453 AV-7443 AV~77011 AV-7871 
Frequency Range, Min. 4-8 GHz 4-8 GHz 4-8 GHz 7-11 GHz 8-12.4 GHz 
Power Output into 50-ohm Load, Min. at 25°C 20 mW/+13 dBm 50 mW/+17 dBm 100 mW/+20dBm 60 mW/+17.8dBm 30 mW/+14.8 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB . 6.0 dB 6.0 dB 6.0dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 20 MHz 20 MHz 20 MHz 25 MHz 25 MHz . 
Pulling Figure (12 dB Return Loss), Typ. "2.0 MHz 0.5 MHz 0.2 MHz 0.5 MHz 5.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MH2/V 0.1 MHz/V 0.1 MHz//V 0.1 MHz/V 
-5 VDC Supply, Typ. 1.5 MHz/V 1.5 MHz/V 2.0 MHz/V N/A N/A. 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —12 dBc -—12 dBc -12 dBc —12 dBc —12 dBc 
3rd Harmonic, @ 25°C, Min. —20 dBc -—20 dBc —20 dBc _—-15 dBe —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 MHz 
Linearity, Typ. +.05% +.05% +.05% £.01% £.01% 
Hysteresis, Typ. 6 MHz 6 MHz 6 MHz _ 6MHz 6 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series 9 ohms in series 9 ohms in series 
with 95 mH with 95 mH with 95 mH with 60 mH with 60 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 310 kHz/mA 310 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 400 kHz 400 kHz 
Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 40 MHz 70 MHz 40 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series 5 ohm in series .5 ohm in series 
with 1.7 pH with 1.7 pH with 1.7 pH with 2 pH with 2 pH 
DC Circuit Power, Max. +150.5V 40 mA 150 mA 200 mA _— _ 
—54.0.1V 40 mA 60 mA 60 mA _ _ 
+15+0.5/-3.5V —_ — — 300 mA 125 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 10 oz. 10 oz. 10 oz. 12 oz. 12 oz. 
Case Style C-38 C-38 C—45 M4—45 M4—45 
LL 
—————— 
Model No. AV-7872 AV-7873 AV-71241 * AV=71251 — AV-71261 
eee eee SSS SSS 
Frequency Range, Min. 8-12.4 GHz 8-12.4 GHz 12-18 GHz 12-18 GHz 12-18 GHz 
Power Output into 50-ohm Load, Min. at 25°C 60 MW/+17.8dBm 100 mW/+20 dBm 20 mW/+13 dBm 40 mW/+16dBm 80 mW/+19 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB - 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 25 MHz 25 MHz 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. ; 1 MHz 1 MHz 5 MHz 1 MHz 0.5 MHz 
Pushing Figure,+15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz//V 0.1 MHz/V 
-5 VDC Supply, Typ. - N/A N/A N/A NAA _ N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. -—12 dBc —12 dBc -12 dBc —12 dBc —12 dBc 
3rd Harmonic, @ 25°C, Min. —20 dBc —20 dBc —_ —_— —_— 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 20+1 Hz/mA 20+1 MHz/mA 1841 MHz/mA 1841 MHz/mA 1841 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. £.1% £.1% £.1% £.1% £.1% 
Hysteresis, Typ.. 6 MHz 6 MHz . 9 MHz 9 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 9 ohms in series 9 ohms in series 6 ohms in series 6 ohms in series 6 ohms in series 
with 60 mH with 60 mH with 73 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450-kKHz/mA 450 kHz/mA | 
3 dB Bandwidth, Typ. ' 400 kHz 400 kHz 1. MHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz ; 70 MHz 70 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. .5 ohm in series .5 ohm in series _ .50hm in series .5 ohm in series .5 ohm in series 
with 2:0 pH with 2.0 pH - with 2.3 pH with 2.3 nH with 2.3 wH 
DC Circuit Power, Max. +15+0.5/-3.5V 250 mA 250 mA 125 mA 150 mA 200 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 12 oz. 12 oz. 17 oz. 17 oz. 17 oz. 
Case Style M4—45 M4—45 M3-45 M3-60 M3—60 
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Octave Band 
YIG-Tuned Oscillators 





OCTAVE BAND TYPICAL PERFORMANCE GRAPHS 


Power Output — AV-7224 : Linearity — AV-7224 
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Octave Band 
YIG-Tuned Oscillators. 


OCTAVE BAND TYPICAL PERFORMANCE GRAPHS (continued) 


FM Port Sensitivity vs. Modulation Frequency 
(Typical All AV Series Without 
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QAVANTEK 


Multi-Octave — 
YIG-Tuned Oscillators 





FEATURES | 


Full 0.5 to 20 GHz Coverage 
Rugged Hermetic Packaging 
Reliable Thin-Film Construction 
+0.05% to +0.25% Tuning | 
Linearity 

0° to +65°C Temperature Range 


DESCRIPTION 


Avantek® Multi-Octave Band series YIG-tuned fundamental 
transistor oscillators are compact and lightweight and are 
cost-effective for commercial instrument applications. They 
are built using the same Avantek thin-film construction 
and hermetic packaging that has proven itself ultimately 
reliable under severe military and aerospace environmental 
conditions. 

This family of oscillators is designed for wideband applica- 
tions in receivers and instruments where tuning linearity and 
spectral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 

The tuning curves (lnang VS: fu) for this series of YTOs are 
linear, and will deviate from the ideal straight line only +0.05% 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 





TUNG 
mae wv 





M3-45, M3-60, p. 16-24 


(SMA) 
 M4-45, p. 16-24 


to +0.25% (typically). The power output remains flat within 3.0 
to 6.0 dB over the entire tuning range. These oscillators have 
compatible tuning port characteristics of 20 MHz/mA and 
5 kHz bandwidth from 1.0 to 12.4 GHz. This helps to simplify 
the design of multi-band equipment and minimizes the 
number of current drives necessary. All Multi-Octave Band 
series oscillators have alow inductance FM tuning coil in addi- 
tion to the main tuning coil. This coil is in close proximity to the 
YIG sphere and is used to fine-tune the oscillator frequency, to 
phase lock the YTO. or to frequency modulate the output 
signal. The sensitivity of this port is much less than that of the 
main tuning coil, but it has a much wider 3 dB bandwidth and 
permits input modulation or control signals to deviate the 
output frequency by as much as 15 to 100 MHz at a rate up to 
1 MHz. 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted 


Model No. AV-70502 AV-7124 AV-7236 AV-7288 AV-7238 
Frequency Range, Min. 0.5-2 GHz 1-4 GHz 2-6 GHz 2-8 GHz 2-8 GHz 
Power Output into 50-ohm Load, Min. at 25°C 30mW/+14.8dBm 30 mW/+14.8 dBm 20 mW/+13 dBm 100 mMW/+20dBm 30mW/+14.8dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to 65°C 
Frequency Drift Over Operating Mic tea Max. 10MHz 10 MHz 15 MHz 20 MHz 20 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.5 MHz 01 MHz 0.2 MHz 0.2 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.5 MHz/V 0.1 MHz/V 0.1 MHz//V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A 1.5 MHz/V N/A 2.0 MH2/V 2.0 MH2/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. —10 dBc -12 dBc -12 dBc -8 dBc —12 dBc 
3rd Harmonic, @ 25°C, Min. -10 dBc -12 dBc -15 dBc -8 dBc -12 dBc 
urious Output, Min. —60 dBc -60 dBc —60 dBc —60 dBc —60 dBc 
in Tuning Port Characteristics 
Sensitivity 15.08 MHz/mA 2041 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 MHz 
Linearity, Typ. +0.2% +.0.15% +0.05% +£0.1% +0.1% 
Hysteresis, Typ. 2 MHz 3 MHz 5 MHz 9 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series 10 ohms in series 10 ohms in series 
with 42 mH with 95 mH with 95 mH with 95 mH with 95 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 310 kKHz/mA 310 kHz/mA 310 kHz/mA 310 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 800 kHz 800 kHz 800 kHz 800 kHz 
Deviation at 3 dB Bandwidth, Max. 15 MHz 15 MHz 30 MHz 40 MHz 40 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 
with 1.25 pH with 1.7 pH with 1.7 pH with 1.7 pH with 1.7 pH 
DC Circuit Power, Max. ,+15£0.5V 200 mA 150 mA 175 mA 250 mA 200 mA 
—5.0+0.1V _ 50 mA _ 60 mA 60 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 8 oz. 10 oz. 10 oz. 10 oz. 10 oz. 
Case Style M1i—45 C45 A-45 C45 C—45 


tint Ate aaa cea nase nna sss SSS SSS 
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ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 7 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Multi-Octave 
YIG-Tuned_ Oscillators 








Model No. 


AV-74010 


AV-77016 








AV-72B8 AV-72010 AV-76018 
Frequency Range, Min. lt 2-8GHz2z _ 2-10 GHz 4-10GHz . 6-18 GHz _.. 7-16 GHz 
Power Output into 50-ohm Load, Min. at25°C = 200 mW/+23 dBm 25 mW/+14 dBm 40 mW/+16 dBm 30 mMW/+14.8dBm 50 mW/+17 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 60dB 
Operating Case Temperature Range é 0° to 65°C 0° to 65°C 0° to +65°C © 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Typ. 20 MHz 20 MHz 20MHz © 40 MHz 40:‘MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.2 MHz 0.1 MHz 0.1 MHz 1.0 MHz 0.5MHz * 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1MHZ/V 0.1 MHz/V 0.1 MHz/V 
-5 VDC Supply, Typ. N/A 1.0 MHz/V 1.5 MHZ/V | N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, @ 25°C, Min. . 10 dB -—12 dBc ~12 dBc -10dBc - —12 dBc 
3rd Harmonic, @ 25°C, Min. 10 dB —12 dBc -15 dBc -10 dBc —15 dBc 
Spurious Output, Min. 60 dBc . —60 dBc —60 dBc —60 dBc —60 dBC 
Main Tuning Port Characteristics 
Sensitivity 2041.0 MHz/mA 2041.0 MH/mA 20+1.0 MHz/mA 18£1.0 MHz/mA 
18t.1.0 MHz/mA 
3 dB Bandwidth, Typ. 5 MHz - 5 MHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. £0.1% 0.1% £0.1% £0.25% £0.1% 
Hysteresis, Typ. : 9 MHz 8 MHz e 9 MHz 18 MHz © 8. MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series - 6 ohms in series 9 ohms in series 
with 95 mH with 95 mH with 95 mH with 51 mH with 60 mH 
FM Port Characteristics . . . a oka 4S 
Sensitivity. Typ. 310 kHz/mA 310 kHz/mA 310 kHz/mA | 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 800 kHz 800 kHz 1 MHz 400 kHz 
Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 40 MHz’ 90 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series -5 ohm in series .5 ohm in series 
with 1.25 pH with 1.7 pH with 2.3 WH with 2.3 pH with 2.3 wH 
DC Circuit Power, Max., +15.0£0.5V 350 mA 200 mA 200 mA -— —_ 
—5.0+0.1V 60 mA 60 mA 60 mA —_ — 
+15+.5/-3.5V _— —~ _ 275 mA 300 mA 
YIG Heater Power . 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 Waits 2.0 watts 
Weight, Max. 10 oz. 10 oz. 10 oz. 17 oz. 12 oz. 
Case Style C-60 C45 C45 M3-—60 M4—45 
Model No. AV~-78318 AV~78218 AV-78518 AV-78020 AV-71220 
Frequency Range, Min. 8-18 GHz 8-18 GHz 8-18 GHz 8-20 GHz 12-20 GHz 
Power output into 50-ohm Load, Min. @ 25°C 10 mW/+10 dBm 30 MW/+14.8dBm 60 mW/+17.8 dBm 20 MW/+13 dBm 40 mW/+16 dBm 
Power Output Variation ve. Frequency, Max. ' 6.0 dB 6.0 dB 6.0 dB 8.0 dB 6.0 dB. 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Typ. 40 MHz 40 MHz 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 5 MHz 0.5 MHz 1 MHz _ 1MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A N/A N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic. @ 25°C, Min. 12 dBc —12 dBc —12 dBc —12 dBc —15 dBc 
3rd Harmonic, @ 25°C, Min. _ _ _ a —_ — 
Spurious Output, Min. 60 dBc —60 dBc —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 184.1 MHz/mA 1841 MHz/mA 1841 MHz/mA 20+1 MHz/mA 18£1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.1% +0.1% +0.1% +0.1% +0.15% 
Hysteresis, Typ. 10 MHz 15 MHz 18 MHz 18 MHz. 12 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 6 ohms in series 6 ohms in series 7 ohms in series 6 ohms in series 
with 73 mH with 73 mH with 51 mH with 73 mH with 73 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 1 MHz 1 MHz 1 MHz 1MHZz 
Deviation at 3 dB Bandwidth, Max. 70 MHz 90 MHz ~ 90 MHz 90 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. .5 ohm in series .5 ohm in series .5 ohm in series .5 ohm in series .5 ohm in series 
with 2.3 nH with 2.3 nH with 2.3 pH with 2.3 wH with 2.3 pH 
DC Circuit Power, Max., +15+0.5/-3.5V 100 mA 175 mA 275 mA 275 mA 200mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ O°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. _ 17 02. 17 oz. 
Case Style M3—45 M3—45 M3-—60 M3-60 M3-60 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 .. Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thle Data Book. 


12-11 





Multi-Octave 
YIG-Tuned Oscillators 





MULTI-OCTAVE BAND TYPICAL PERFORMANCE GRAPHS . 


_ Power Output, dBm 





| 12 13 14 15 16 17° 18 19 20 
| Frequency, GHz 


Power Output — AV-—7238 


Power Output, dBm _~ 





Frequency, GHz _ 


Power Output — AV-74010 


Power Output, dBm 
+ | 
© 


+ 
oh 
oN 





gear GHz 


Power Output — AV-76018 





Power Output, dBm 


6 8 10 12 14 16 18 
Frequency, GHz 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


12-12 


Tuning Linearity, % 
o 


Linearity — AV-71220 







Tuning Linearity, % 
+ 
oO 
a 


Frequency, GHz. 


Linearity — AV—7238 


Tuning Linearity, % 
oS 


Frequency, GHz 


Linearity — AV-—74010 


Frequency, GHz 


Linearity — AV-—76018 


Tuning Linearity, % 





6 8 10 12 4 «2416 «18 
Frequency, GHz 


+ Contact your local representative, distributor or field eales office for further Information. Ustings are in the back of thie Data Book. 








QAVANTEK eel i 
1.2 to 18 GHz 
FEATURES APPLICATIONS 
e 1.00-inch Cube Package e Test and Measurement 
Instrumentation 


e Low Main Coil Inductance 
e Light Weight: 3 0z./85 grams 


DESCRIPTION... 


The Avantek one-inch cube-series of YIG-tuned oscillators 
has been designed for both military and commercial applica- 


tions where space is at a premium. These small, lightweight. 


units are an excellent alternative to the more comsntone: 2.0 
inch diameter units currently available. 


The units consist of a Yttrium lron Garnet sphere coupled with 


a state of the art Avantek Silicon Bipolar transistor for the 1.2 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


e Portable/Lightweight Systems 


e Military Electronic Receivers, 
Jammers 


+18V 


MM1, p. 16-28 





to 4.0 and 4 to 12.4 GHz frequency bands and an Avantek 
GaAs FET for the 12 to 18 GHz band. Inherent to the small 
size is the low inductance which provides for tuning speeds 4 
to 5 times faster than conventional YTO's. 


This family of YTO’s is hermetically sealed to provide for long- 


term protection from moisture and:corrosive gases and liquids 
even under severe environments. 


Guaranteed Specifications at 0 to +65°C Case Temperstuts (unless otherwise noted) 








Model No. AV-7134 AV-74012 AV-12218 
Frequency Range, Min. 1.2 to 4.0 GHz 4.0 to 12.4 GHz 12.0 to 18.0 GHz 
Power Output (50-ohm load) +13 dBm/20 mW +16 dBm/40 mW : +16 dBm/40 mW 
Power Variation (Over Frequency Range) Max. 6 dB 6 dB . 6 dB 
Frequency Drift Over Temperature, Max. 15 MHz 20 MHz 30 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.1 MHz 0.2 MHz 0.4 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. 1.5 MH2/V 1.5 MH2/V N/A 

Magnetic Susceptibility @ 60 Hz, Typ. 110 kHz/Gauss 110 kHz/Gauss 110 kHz/Gauss 
2nd Harmonic, Min.—12 dBc —12 dBc -20 dBc 
3rd Harmonic, Min. —-12 dBc —12 dBc —20 dBc 
Spurious Output, Min. —60 dBc -—60 dBc —60 dBc 
Main Tuning Port Characteristics 

Sensitivity 20+1 MHz/mA 20+1 MHz/mA 20+1 MHz/mA 

Bandwidth (3 dB), Typ. 5 kHz 5 kHz 5 kHz 

Linearity, Typ. +0.1% +0.1% +0.1% 

Hysteresis, Typ. 3 MHz 9 MHz 6 MHz 

Input Impedance, Typ. 7 ohms in series 6 ohms in series 6 ohms in series 

with 24 mH with 15 mH with 15 mH 

FM Port Characteristics 

Sensitivity, Typ. 310 kHz/mA 310 kKHz/mA 310 kHz/mA 

Bandwidth (3 dB), Typ. 400 kHz 400 kHz 400 kHz 

Deviation at 3 dB Bandwidth, Max. 40 MHz 40 MHz 40 MHz 

Input Impedance, Typ. at 1 MHz 3.5 ohms in series with 2 pH 1.6 ohms in series with 1 nH 1.6 ohms in series with 1 pH 
DC Circuit Power, +15V+0.5V Max. 150 mA Max. 200 mA 250 mA 

-5VL1V 40 mA 40 mA — 

Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 

Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 

Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 3.0 oz. 3.0 oz. 3.0 oz. 
Case Style MM1 MM1 MM1 
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One-Inch Cube 


MAXIMUM RATINGS 

DE Voltage: .c4ccu Aco ces Gd are ee es a eee te e's ts ee Eh re F Fn eee e em eee ere +15 VDC Typ., +20 VDC, Max., 
—5 VDC Typ., -5.25 VDC Max.* 

PM Tuning Currant, Mater 5 i eas Fo oS on hk So Wega 2 a a hn a Fin Oeiein sha fe are Pe ee ee ae 300 mA max. 


Operating Cane Lemperetire (26-05 oo) 2s ha eRe eget ts Saya eee Sede ene # hee SA ARES —54°C to +85°C 
Storage Temperature : 


* Not Required for Model AV-12218 


WEIGHT: 3 0z./85 grams 


eR TEEEE ae 


TYPICAL PERFORMANCE GRAPHS AV-7134 


KEY: O°c 7 
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1. Standard 2-in. Yig Oscillator, Inductance 65-70 mH, typ. 


KEY: ae eee or pe 2. 1-In. Cube Yig Oscillator, Inductance 24 mH, typ. 
(Ce RSS SO A iz 
anew as ewes em 4.0 GHz NOTES: 


A. Same frequency step size (1.5 GHz Step). 
B. Use of fast driver. 


Ee 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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One-Inch Cube 


REALE AEST SE IEE EE EE TETRIS SSE AE BOREAL NTN DE ELLE LE CEE LEED DE LD E GEE NLL NEE RATED LEE EEE ENE TEESE ETON CANNES) 


TYPICAL PERFORMANCE GRAPHS AV-74012 


FREQUENCY DRIFT 
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LINEARITY @ 25°C 
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Power Output, dBm 


scat Time, Milliseconds 
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POWER OUTPUT 
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FREQUENCY OFFSET vs. TIME @ 25°C 





Standard 2-in. Yig Oscillator, Inductance 65-70 mH, typ. 
1-in. Cube Yig Oscillator, Inductance 15 mH, typ. 


A. Same frequency step size (1.5 GHz Step). 
B. Use of fast driver. 





TYPICAL PERFORMANCE GRAPHS AV-12218 
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FREQUENCY OFFSET vs. TIME @ 25°C 
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Standard 2-in. Yig Oscillator, Inductance 65-70 mH, typ. 
1-in. Cube Yig Oscillator, Inductance 15 mH, typ. 


A. Same frequency step size (1.5 GHz Step). 


FREQUENCY DRIFT LINEARITY @ 25°C 
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NOTES: 
B. Use of fast driver. 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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QAVANTEK 


_ Wideband a 
| YIG-Tuned Oscillators 





FEATURES 


2 to 18 GHz Coverage 

Superior Phase Noise Performance 

Silicon Bipolar Transistor 
Reliable Thin-Film Construction 

+0.1% to +0.2% Tuning Linearity 

0° to +65°C Temperature Range 


DESCRIPTION _ | — 

Avanteke Wideband Series YIG-tuned fundamental transistor 
oscillators are compact, lightweight, and are cost-effective for 
commercial instrument applications. They are built using the 
same Avantek thin-film construction and hermetic packaging 
that has proven itself ultimately reliable under severe military 
and aerospace environmental conditions. 


This family of oscillators is designed for wideband applica- 
tions in receivers and instruments where tuning linearity and 
spectral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave sweep generators 
and synthesizers. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 





M3-45, M3-60, p. 16-24 


M4-45, p. 16-24 


The tuning curves (luring VS- faux) for this series of YTOs are 
linear, and will deviate from the ideal straight line only +0.1% 
to 0.2% (typically). The power output remains flat within 6 dB 
over the entire tuning range and temperature. 

All Wideband Series oscillators have a low inductance FM 
tuning coil in addition to the main tuning coil. This coil is in 
close proximity to the YIG sphere and is used to fine-tune the 
oscillator frequency, to phase lock the YTO or to frequency 
modulate the output signal. The sensitivity of this port is much 
less than that of the main tuning coil, but it has a much wider 
3.dB bandwidth and permits input modulation or control 
signals to deviate the output frequency by as much as 70 
MHz. 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


AV-73018 


 AV-72018 


Model No. AV-74018 AV-72012 
Frequency Range, Min. 4-18 GHz 3-18 GHz 2-18 GHZ 2-12.4 GHz 
Power Output into 50-ohm Load, Min. @ 25°C 50 mW/+17 dBm 20 mW/+13 dBm 20 mW/+13 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 
Frequency Drift Over Operating Temperature, Max. 40 MHz 40 MHz 40 MHz 25 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.1 MHz 0.1 MHz 0.1 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
__ =§ VDC Supply, Typ. 2.0 MH2/V 5.0 MH2/V 5.0 MHz/V 1.5 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 KHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C -10 dBc -8 dBc -8 dBc —10 dBc 
8rd Harmonic, Min., @ 25°C -10 dBc -10 dBc -10 dBc -10 dBc 
Spurious Output, Min. —60 dBc -60dBc _ —60 dBc —60 dBc 
SSB Phase Noise @ 20 kHz Off Carrier, Min. -95 dBc/Hz<16 GHz -95dBc/Hz,<16GHz -95 dBc/Hz, <16 GHz -95 dBc/Hz 
@ 25°C ~85 dBc/Hz, >16 GHz. -85dBc/Hz,>16 GHz -85 dBc/Hz, >16 GHz —_ 
Main Tuning Port Characteristics 
Sensitivity 181 Hz/mA 18£1 MHz/mA 18£1 MHz/mA 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.1% 40.2% = 0.2% +0.1% 
Hysteresis, Typ. 16 MHz 18 MHz . 20:MHz 10 MHz 
Input Impedance , Typ. -6 ohms dc in series 6 ohms dc in series 6 ohms dc in series 9 ohms dc in series 
with 73 mH (1kHz) with 73 mH (1kHz) - with.73 mH (1kHz) with 60 mH (1kHz) 
FM Port Characteristics . 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA. 450 kHz/mA: 450 kHz/mA 
3 dB Bandwidth, Typ. — 200 kHz 200 kHz 200 kHz 200 MHz 
Deviation at 3 dB Bandwidth, Max. 70 MHz 70 MHz: “70 MHz 40 MHz 
Input Impedance @ 1 MHz, Typ. O.5ohmdcinseries  0.50hmdcinseries. 0.5 ohmdc in series 0.5 ohm dc in series 
with 2.0 pH (1 MHz) with 2.0 pH (1MHz) with 2.0 pH (1 MHZ) with 2.0 pH (1 MHZ) 
DC Circuit Power, Max., +1540.5V 350 mA 300mA 300 mA 175 mA 
30 mA 30 mA | 30.mA 25 mA 
YIG Heater Power $8 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC. 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. 12 oz. 
Case Style M3-60 M3-45 M3-45 M4—45 


oe 


a aE reea Sra err aan eaen Er UT SR PE 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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Wideband 
YiG-Tuned Oscillators 


TYPICAL OCTAVE BAND PERFORMANCE 


Power Output — AV-74018 @ 25°C AV-74018, Single Sideband Phase Noise @ 25°C 











| HM 
UME LUIS TTT TTT 
a ae | 
UTI CLOT TET TCO TTT 


Power Output, dBm 

















—160 
0 4 8 12 16 20 1K 10K 100K 1M 10M 
Frequency, GHz Fourier Frequency, Hz 
KEY: 4 GHz 
—imnwmn 18 GHz 
Power Output — AV-73018 @ 25°C AV-73018, Single Sideband Phase Noise @ 25°C 

£ 
° = 
= a 
2. oO 
= S 
ps wi 

o 
5 8 
a 

0 4 8 12 16 20 1K 10K 100K 1M 10M 
Frequency, GHz Fourier Frequency, Hz 
KEY: 3 GHz 
amon 15 GHz 
rmnncccne reece eeeee reer reer eee SSS SSS SSS SSS SSID 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


12-17 


Wideband 
YIG-Tuned Oscillators 





TYPICAL OCTAVE BAND PERFORMANCE (continued) 


Power Output — AV-72018 @ 25°C AV-72018, Single Sideband Phase Noise @ 25°C 


Power Output, dBm 
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QAVANTEK — 





Low Noise 
YIG-Tuned Oscillators 





FEATURES | 


@ 2 to 18 GHz Coverage 

e Excellent Phase Noise Performance 
e Rugged Hermetic Packaging 

e Reliable Thin-Film Construction 

e Silicon Bipolar Transistors 

e 0° to +65°C Temperature Range 


DESCRIPTION | 

The new Avantek® Low Noise Series YIG-tuned fundamental 
transistor oscillators are compact, lightweight, and cost- 
effective for commercial instrument applications. They are 
built using silicon bipolar transistors which yield a 10-15dB 
noise improvement over other available commercial FET os- 
cillators. 





C-45, p. 16-2 





M4-45, p. 16-24 


This family of oscillators is designed for wideband application 
in receivers and instruments where tuning linearity and spec- 
tral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave generators and 
synthesizers. 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Low Noise 


YIG-Tuned Oscillators . = a | 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. 


Frequency Range, Min. 
Power Output into 50-ohm Load, Min. at 25°C 
Power Output Variation vs. Frequency, Max 
Operating Case Temperature Range 
Frequency Drift Over Operating Temperature, Max. 
Pulling Figure (12 dB Return Loss), Typ. 
Pushing Figure,+15 VDC Supply, Typ. 
—5 VDC Supply, Typ. 
Magnetic ace @ 60 Hz, Typ. 
2nd Harmonic, Min., @ 25°C 
3rd Harmonic, Min., @ 25°C: 
Spurious Output, Min. 
SSB Phase Noise @ 20 kHz Off Carrier, Min., @ 25°C 


Main Tuning Port Characteristics 
Sensitivity 
3 dB Bandwidth, Typ. 
Linearity, Typ. 
Hysteresis, Typ. 
Input Impedance @ 1 kHz, Typ. 


FM Port Characteristics 
Sensitivity, Typ. 
3 dB Bandwidth, TYP. 
Deviation at 3 dB Bandwidth, Max. 
Input Impedance @ 1 MHz, Typ. 


DC Circuit Power, Max., +1540.5V 
—5.040.1V 
YIG Heater Power 
Input Voltage Range 
Power @ 25°C, Max. 
Power @ 0°C, Max. 
Weight, Max. 
Case Style 


AV-7298 


2-8 GHz 
30 mW/+14.8 dBm 
6.0 dB 


0° to +65°C 
20 MHz 
0.1 MHz 
0.1 MHz/V 
1.0 MHz/V 
70 kHz/Gauss 
-12 dBc 
—12 dBc 
—60 dBc 
-108 dBc/Hz 


2041 MHz/mA 
5 kHz 
+0.1% 
6 MHz 
10 ohms in series 
with 95 mH 


310 kHz/mA 
800 kHz 
40 MHz 
1 ohm in series 
with 1.7 pH 
200 mA 
60 mA 


20 to 28 VDC 
1.5 watts 
2.0 watts 

10 oz. 
C-45 


AV-72810 


2—10 GHz 
25 mW/+14.0 dBm 
6.0dB. 
0° to +65°C 
20 MHz 
0.1 MHz 
0.1 MHz/V 
1.0 MHz/V 
70 kHz/Gauss 
—12 dBc | 
-—12 dBc 
—60 dBc 
—108 dBc/Hz: 


20+1 MHz/mA 
5 kHz 
+0.1% 
8 MHz 
10 ohms in series 
with 95 mH 


310 kHz/mA 
800 kHz 
40 MHz 
1 ohm in series 
with 1.7 pH 
200 mA 
25mA 


20 to 28 VDC 
1.5 watts 
2.0 watts 

10 oz. 
C-45 


AV-12018 


12-18 GHz 
50 Lg ail 


—20 dBc 


100 dBc/Hz @ 12-16 GHz 
-95 dBc/Hz @ 16-18 GHz 


41841 MHz/mA 
5 kHz 


6 ohms in series 
with 73 mH 


425 kHz/mA 
1 MHz 
90 MHz 
0.5 ohm in series 
with 2.3 pH 
350 mA. 
30 mA 


17 oz. 
M3-—60 


oN ee 


Model No. 


Frequency Range, Min. 
Power Output into 50-ohm Load, Min. at 25°C 
Power Output Variation vs. Frequency, Max. 
Operating Case Temperature Range 
Frequency Drift Over Operating Temperature, Max. 
Pulling Figure (12 dB Return Loss), Typ. 
Pushing Figure, +15 VDC Supply, Typ. 
—5 VDC Supply, Typ. 
Magnetic Susceptibility @ 60 Hz, Typ. 
2nd Harmonic, Min., @ 25°C 
3rd Harmonic, Min., @ 25°C 
Spurious dah Min. 
SSB Phase Noise @ 20 kHz Off Carrier, Min., @ 25°C 


Main Tuning Port Characteristics 
Sensitivity 
3 dB Bandwidth, Typ. 
Linearity, Ty 
Hysteresis, Typ. 
Input Impedance @ 1 kHz, Typ. 


FM Port Characteristics 
Sensitivity, Typ. 
3 dB Bandwidth, Typ. 
Deviation at 3 dB Bandwidth, Max. 
Input Impedance @ 1 MHz, Typ. 


DC Circuit Power, Max., +1540.5V 
—5.040.1V 
YIG Heater Power 
Input Voltage Range 
Power @ 25°C, Max. 
Power @ 0°C, Max. 
Weight, Max. 
Case Style 


AV-76318 


6-18 GHz 
40 mW/+16 dBm 
6.0d 
0° to +65°C 
40 MHz 
0.1 MHz 
0.1 MHz//V 
1.5 MH2/V 
50 kHz/Gauss 
—10 dBc 
-—12 dBc 
—60 dBc 
—100 dBc/Hz @ 6-16 GHz 
-95 dBc/Hz @ 16-18 GHz 


18+1 MHz/mA 
5 kHz 
+0.1% 
12 MHz 
6 ohms in series 
with 73 mH 


425 kHz/mA 
1 MHz 
90 MHz 
0.5 ohm in series 
with 2.3 wH 
350 mA 
30 mA 


17 oz. 
M3—60 


AV~78012 


8-12.4 GHz 
60 mW/+17.8 dBm 
6.0 dB 
0° to +65°C 
25 MHz 
0.5 MHz 
0.1 MHz/V 
1.5 MHz2/V 
50 kHz/Gauss 
—12 dBc 
—20 dBc 
—60 dBc 
—105 dBc/Hz 


20+1 MHz/mA 
5 kHz 


9 ohms in series 
with 60 mH 


450 kHz/mA 
400 kHz 
40 MHz 
0.5 ohm in series 
with 2.0 pH 
250 mA. 
40 mA 


20 to 28 VDC 
1.5 watts 
2.0 watts 

12 oz. 
M4-45 


AV-78718 — 


8-18 GHz | 
40 mW/+16 dBm 
6.0 dB 
0° to +65°C 
40 MHz 
0.1 MHz 
0.1 MH2/V 
1.5 MHz/V 
50 kHz/Gauss 
—15 dBc 
—20 dBc 
—60 dBc 
—100 dBc/Hz @ 8-16 GHz 
-95 dBc/Hz @ 16-18 GHz 


18+1 MHz/mA 
5 kHz 
+0.1% 
10 MHz 
6 ohms in series 
with 73 mH 


425 kHz/mA 
1 MHz 
90 MHz 
0.5 ohm in series 
with 2.3 pH 
350 mA 
30mA 


17 oz. 
M3-60 


GO 
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TYPICAL PERFORMANCE GRAPHS 


AV-7298 
Single Sideband Phase Noise 
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Low Noise 
YIG-Tuned Oscillators 


AV-72810 
Single Sideband Phase Noise 
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AV-76318 
Single Sideband Phase Noise 
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_ LowHarmonic 
YIG-Tuned Oscillators 


QAVANTEK 





FEATURES 


1 to 20 GHz Coverage . | 

-20 dBc Harmonics, Minimum 
+0.01 to +0.15% Tuning Linearity 
Rugged Hermetic Packaging 
Reliable Thin-Film Construction 
0° to +65°C, Temperature Range 





CONNECTOR 
(OMA): - ‘ 
M4-45, p. 16-24 


DESCRIPTION’. | - 

Avantek Low Harmonic Series YIG-tuned fundamental oscil- 
lators are specifically designed and tuned for low harmonic 
levels. They are built using the same Avantek thin-film 
construction and hermetic packaging that has proven itself 
ultimately reliable under severe military and aerospace 


environmental conditions. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 
Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


This family of oscillators is designed for wideband application 
in receivers and instruments where tuning linearity and spec- 
tral purity are crucial. They make ideal local oscillators for 
frequency-agile receivers and spectrum analyzers, and are 
excellent as signal sources for microwave generators and 
synthesizers. 


Model No. AV-7104-9 AV—7224-9 AV-7403-9 AV-7453-9 
Frequency Range, Min. : 1-2.2 GHz 2-4 GHz 4-8GHz__. 4-8 GHz 
Power Output into 50-ohm Load, @ 25°C, Min. 25 mW/+16 dBm 100 mW/+20 dBm 20 mW/+13 dBm 40 mW/+16 dBm 
Power Output Variation vs. Frequency, Max. — 3.0 dB 3.0 dB 6.0dB 6.0 dB - 
Operating Case Temperature Range 13 0° to +65°C 0° to +65°C 0° to +65°C - 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 10 MHz 10 MHz 20 MHz 25 MHz — 
Pulling Figure (12 dB Return Loss), Typ. .. 0.01 MHz 0.5 MHz 2.0 MHz _ 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.5 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. N/A 1.5 MHz 1.5 MHz/V ~ 1.5 MH2/V 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 70 kHz/Gauss 70 kHz/Gauss — 70 kHz/Gauss 
2nd Harmonic, Min., @ 25°C —20 dBc —20 dBc -20dBo —20 dBc 
3rd Harmonic, Min., @ 25°C ~ : -20dBe —-20 dBc -20 dBc —20 dBc 
Spurious Output , Min. - -60 dBc —60 dBc -—60 dBc —60 dBc 
Main Tuning Port Characteristics one 
Sensitivity 2041 MHz/mA 20+1 MHz/mA 20+1 MHz/mA — 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5S kHz . 5 kHz 
Linearity, Typ. £.1% +.05% +.05% +.05% 
Hysteresis, Typ. 1.7 MHz 3 MHz 6 MHz 6 MHz 
Input Impedance @ 1 kHz, Typ. 10 ohms in series 10 ohms in series 10 ohms in series 10 ohms in series 
with 95 mH with 95 mH with 95 mH with 95 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 310 kHz/mA 310 kKHz/mA 310 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 800 kHz 
Deviation at 3 dB Bandwidth, Max. 15 MHz 20 MHz 40 MHz 40 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 
with 1.7 pH with 1.7 pH with 1.7 pH with 1.7 pH 
DC Circuit Power, Max. 
+15+.0.5 VDC 150 mA 150 mA — 150 mA 
—5t.1 VDC 60 mA 60 mA _ 60 mA 
+15+0.5/-3.5 VDC _ _ 300 mA _ 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 10 oz. 10 oz. 10 oz. 10 oz. 
Case Style A-45 C-45 C-38 C-38 


Ce St 
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ELECTRICAL AND PERFORMANCE SPECIFI 





CATIONS (continued) 


Guaranteed Specifications at 0° to +65°C Case Tem erature (Unless Otherwise Noted 


Low Harmonic 


YIG-Tuned Oscillators 





Model No. AV-7443-9 AV-7871-9 AV-7872-9 AV-7873-—9 AV-78020-9 
Frequency Range, Min. 4-8 GHz 8-12.4 GHz 8-12.4 GHz 8-12.4 GHz 8-20 GHz 
Power Output into 50-ohm Load, @ 25°C, Min. 60 MW/+17.8dBm 30mW/+14.8dBm 60 mW/+17.8dBm 100 MW/+20dBm 20 mW/+13 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0 dB 8.0 dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 20 MHz 25 MHz 25 MHz 25 MHz ~ 40MHz | 
Pulling Figure (12 dB Return Loss), Typ. . 0.2 MHz 5.0 MHz 1.0 MHz 1.0 MHz 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. 2.0 MHz/V N/A N/A N/A . NA 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 50 kHz/Gauss _ 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C -20 dBc —20 dBc —20 dBc —20 dBc —20 dBc 
3rd Harmonic, Min., @ 25°C —20 dBc —20 dBc —20 dBc —20 dBc —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc —60 dBc _ 60 dBc 
Main Tuning Port Characteristics 
Sensitivity 2041 MHz/mA 20+1 MHz/mA 20+1 MHz/mA . 2041 MHz/mA 2041 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5kHz —- - S kHz 5 kHz 
Linearity, Typ. +0.1% £0.1% +0.1% +0.1% +0.15% 
Hysteresis, Typ. 6 MHz 6 MHz 6 MHz 6 MHz 18 MHz 
Input Impedance @ 1 kHz, Typ. 10 Ohms in series 9 ohms in series 9 ohms in series 9 ohms in series 7 ohms in series 
with 95 mH with 60 mH with 60 mH with 60 mH with 73 mH 
FM Port Characteristics cae 
Sensitivity, Typ. 310 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 400 kHz 400 kHz ~ . 400 kHz 1 MHz 
Deviation at 3 dB Bandwidth, Max, 40 MHz . 40 MHz 40 MHz 40 MHz 90 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 
: with 1.7 pH with 1.7 pH with 2.0 pH with 2.0 hH with 2.3.nH 
DC Circuit Power, Max. 
+15.5 VDC 200 mA 125 mA — _ — 
—&.1 VDC 60mA _ _ — — 
+15+0.5, -3.5 VDC — — 250 mA 250 mA 275 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 10 oz. 12 oz. 12 oz. 12 oz. 17 oz. 


Case Style C—45 M4—45 M4—45 M4—45 M3-—60 


Model No. AV-71241-9 AV-71251-9 AV-71261-9 
Frequency Range, Min. 12-18 GHz 12-18 GHz 12—18 GHz , 


Power Output into 50-ohm Load, @ 25°C, Min. ~~ 20mW/ +13 dBm 30 mW/ +14.8 dBm 50 mW/ +17 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB ~ 6.0dB 
Operating Case Temperature Range 0° to +65°C 0° to +65°C 0° to +65°C 
Frequency Drift Over Operating Temperature, Max. 40 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 5.0 MHz 1.0 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. - 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
_ 5 VDC Supply, Typ. . N/A N/A N/A 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min., @ 25°C —20 dBc -20dBc | —20 dBc. 
3rd Harmonic, Min., @ 25°C ~20 dBc —20 dBc . —20 dBc 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 1841 MHz/mA 1841 MHz/mA 1841 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 
Linearity, Typ. £.1% +.1% £.1% 
Hysteresis, Typ. 9 MHz 9 MHz 9 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 6 ohms in series 6 ohms in series 
with 73 mH with 73 mH with 73 mH 
FM Port Characteristics - 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max, 70 MHz 70 MHz 70 MHz 
Input Impedance @ 1 MHz, Typ. 0.5 ohm in series 0.5 ohm in series 0.5 ohm in series 
with 2.3 pH with 2.3 WH with 2.3 pH 
DC Circuit Power, Max. . 
+15+0.5 VDC — _— — 
—540.1 VDC — — _ 
+15 +0.5, -3.5 VDC 125 mA 150 mA 200 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 
Power @ 0°C, Max. 2.0 watts 2.0 watts 2.0 watts 
Weight, Max. 17 oz. 17 oz. 17 oz. 


Case Style M3-—45 M3—60 M3-60 
Avantek, inc. . NE SS SSS 


481 Cottonwood Drive, Milpitas, CA 95035 


12-23 


¢ Gontact your local representative, dietributor or fleld eales office for further Information. Listings are In the back of thie Data Book, 





Low Harmonic 
| YiG-Tuned Oscillators | 


TYPICAL PERFORMANCE GRAPHS 4 oF 
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QAVANTEK 


YIG-Tuned Oscillators 
With Tracking YIG Filter 





FEATURES 


e 2 to 8 GHz Coverage 

¢ —40 dBc Minimum Harmonics | 

e 30 mW Minimum Output Power 
e Automatic Filter Tracking 

© +0.1% Tuning Linearity 

e FM/Phase-Lock Port 

e 0° to +65°C Temperature Range 


DESCRIPTION 


The Avantek AV-7248 is a fundamental output, buffered YIG- 
tuned transistor oscillator with an integral tracking YIG filter 
providing -40 dBe minimum harmonic output over the 2 to 
8 GHz frequency range. It offers +14.8 dBm (30 mW) mini- 
mum output power with 6.0 dB maximum variation and 0.1% 
tuning linearity over the full operating band. This complete 
YIG-tuned silicon bipolar transistor oscillator, two-stage GaAs 
FET buffer amplifier and high-Q tracking YIG filter is packaged 
in a compact hermetic case with a 2-inch diameter and 
1.4-inch length, weighing approximately 17 oz. 


An AV-7248 is ideal as the swept signal source ina laboratory 
signal generator due to its low harmonic output, extremely 
linear tuning curve and excellent frequency resettability. It 
may also be used as a local oscillator in spectrum analyzers 
and microwave receivers. 


In the AV-7248, both the frequency-determining oscillator YIG 
sphere and the filter YIG sphere are under the same pole 
piece in the same magnetic circuit. Since the mechanical 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Parameters Spec. 
Frequency Range, Min. 2 to 8 GHz 
Power Output (50-ohm Load) @ 25°C, Min. 30 mW 
+14.8 dBm 
Power Output Variation, Max. 6.0 dB 
Operating Temperature Range 0 to 65°C 
(Case Temperature) 
Frequency Drift Over Operating Temp., Max. 20 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.2 MHz 
Pushing Figure, Typ. 
+15 VDC Supply 0.1 MHz/V 
-5 VDC Supply 2.0 MHz/V 
Magnetic Susceptibility, Typ. @ 60 Hz 50 kHz/Gauss' 
Second Harmonic @ 25°C, Min. —40 dBc 
Main Tuning Port Characteristics 
Sensitivity, Typ. 20+1 MHz/mA 
Bandwidth (3dB), Typ. 5 kHz 
Linearity, Typ.£0.1% 
Hysteresis, Typ. 8 MHz 
Input Impedance, Typ. 9 ohms in series 
with 130 mH 


NOTES: 1.20 kHz/Gauss with optional mu-metal shield. 
2. Maximum (applied to filter FM port) 
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F-1,p. 16-16 


configuration of the magnetic circuit is carefully optimized, the 
tracking between oscillator and filter is inherently very close. 
For most applications, the unit is simply used as a conven- 
tional YIG-tuned transistor oscillator and no further design 
work is required. However, by applying current to the special 
filter fine-tuning (FM) coil provided on the AV-7248, the output 
power may be increased by approximately 1 dB ata particular 
frequency (approximately 100 mA at 8 GHz). This current 
may be fixed—for example to peak the output power at the 
high end of the frequency range to overcome external circuit 
losses—or swept with the main tuning current as desired. 


As with all other Avantek AV-7000 Series YIG-tuned oscilla- 
tors, the AV-7248 also includes a low-inductance FM tuning 
coil as a standard feature. This small coil is in close proximity 
to the YIG sphere and may be used to fine-tune the oscillator 
frequency, to phase lock the oscillator or to frequency 
modulate the output signal. The tuning sensitivity of this coil is 
less than that of the main tuning coil, but it has an 800 kHz, 
3 dB bandwidth and can vary the output frequency as much as 
40 MHz. 





Parameters Spec. 
Third Harmonic @ 25°C, Min. —40 dBc 
Spurious Output, Min. —60 dBc 
FM Port Characteristics 
(Oscillator and Filter) 
Sensitivity 310 kHz/mA 
Bandwidth (3 dB), Typ. 800 kHz 
Deviation @ 3 dB Bandwidth, Max. 40 MHz 
Input Impedance Typ. 1 ohm in series with 
1.7 pH 
Filter Tracking Current? 300 mA @ 8 GHz 
+15 VDC Circuit Current, Max. 200 mA 
~—5 VDC Circuit Current, Max. 60 mA 
YIG-Heater Power 20 to 28 VDC 
4W max @ 25°C 
6W max @ 0°C 
Weight Nom. 17 oz. 
Case Type F-1 


YIG-Tuned Oscillators 
With Tracking YIG Filter 





TYPICAL PERFORMANCE @ 25°C Case Temperature (Unless Otherwise Noted) 


KEY:+65°C ——---——— 
425°C 


Cc=—= = 


‘Change in Output Power vs. Case Temperature Power Output 
(Referenced to R, @ 25°C) 


(With optimally tracked FM/filter coil current) 





A Power Output, dB 


3 4 5 6 7 8 9 
Frequency, GHz 


2 4 6 
Frequency, GHz 
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QAVANTEK 


YIG-Tuned Oscillators 
Millimeter Band = 





FEATURES 


¢ 18 to 50 GHz Frequency Coverage 

¢ 10 to 60 MW Minimum Output Power 

e +0.05% Tuning Linearity (Typ.) 

Integral FM/Phase Lock Port 

¢ GaAs FET Buffer Amplifiers 

e Hermetic Package 

e Thin-Film Hybrid Construction 

© 0° to +65°C and —54° to +85°C 
Temperature Range Versions 


DESCRIPTION 


The Avantek® AV Series millimeter oscillators - are 
fundamental-output, buffered GaAs FET YIG-tuned oscilla- 
tors which provide a choice of +17.8 dBm; +16 dBm, +13 dBm 
or +10 dBm minimum output power over the 18 to 26.5 GHz 
frequency range and +13 dBm or +10 dBm 26.5 to 40 GHz 
range. They offer the features associated with lower- 
frequency YIG-tuned transistor oscillators, including +.05% 
tuning linearity, 0.5 MHz typical pulling over all phases of a 
12 dB (1.67:1 VSWR) return loss, 0.1 MHz/V typical pushing 
the +15 VDC supply line and spurious outputs at least 60 dB 
below the selected carrier. 





M5-45WR22, p. 16-25 


M5-45WR28, p. 16-25 


This makes Avantek Millimeter Band YTOs an excellent 


. Choice for all applications where efficiency, tuning linearity 


and spectral purity are important. They are ideal local oscilla- 
tors for frequency agile receivers and spectrum analyzers, 


and make excellent signal sources for microwave sweep 


The oscillators are powered from a single.+15 VDC source | 


and require either 200 mA or 150 mA (not including YIG 
heater or coil current) —a maximum of 3.0W com pared to the 
approximately 15W necessary to power a Gunn or Impatt- 
diode oscillator at similar frequencies. The variation in output 
power vs. frequency is also far lower with the GaAs FET 
oscillator than the equivalent two-terminal signal source. 


generators and synthesizers. Each model includes a low- 
inductance FM tuning coil which may be used for fine-tuning, 
phase-lock or to frequency-modulate the output signal. 

All Avantek AV Series YIG-tuned oscillators are built with thin- 
film hybrid construction. With components such as transistors 


and capacitors, in unpackaged chip form, are bonded directly 


to the ceramic substrate. The cases are filled with a dry, inert 
atmosphere, hermetically welded, and leak tested to assure 
long-term protection from moisture and corrosive gases— 
even under severe humidity and vibration conditions. 
Avantek microwave oscillators are built under a quality pro- 
gram that meets the requirements. of MIL-Q-9858A. 
Qualification to the environmental specifications _ of 
MIL-E-5400 and MIL-E-16400, as well as other applicable 
military specifications, is available. 
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YIG-Tuned Oscillators 
Millimeter Band 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Guaranteed Specifications at 0° to +65°C Case Temperaty® | 


Model No. AV-71826 AV-718226 AV—18326 AV-18030 
Frequency Range, Min. 18-26.5 GHz 18-26.5 GHz 18-26.5 GHz 18-30 GHz 
Power Output into 50-ohm Load, Min. at 25°C. - 20 mW/+13dBm  - 40mW/+i6dBm 60 MW/+17.8dBm ... 40 mW/+16 dBm. .. 
Power Output Variation vs. Frequency, Max. 6.0 dB 6.0 dB 6.0 dB 6.0dB _ 
Operating Case Temperature Range 0° to 65°C 0° to 65°C 0° to 65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 40 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. os 0.5 MHz 0.5 MHz 1.00MHZ _ 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. ~ 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V ° 0.1 MHz/V: 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50kHz/Gauss 50 kHz/Gauss - . §0kHz/Gauss 
Spurious Output, Min. —60 dBc —60 dBc —60 dBc '  =—60 dBc 
Main Tuning Port Characteristics aie 
Sensitivity. 3041.5 MHz/mA — 3041.5 MHz/mA 3041.5 MHz/mA | 3041.5 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.05% +0.05% 0.05% £.0.1% | 
Hysteresis, Typ. 12 MHz 12 MHz 10 MHz 18 MHz 
Input Impedance @ 1 kHz, Typ. 6.5 ohms in series 10 ohms in series 6.50hmsinseries § _—« 6.5 ohms in series 
with 95 mH with 150 mH with 95 mH with 95 mH 
FM Port Characteristics ‘ 
Sensitivity, Typ. 425 kHz/mA 375 kHz/mA 425 kHz/mA 425 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 800 kHz 400kHz - 400 kHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 90 MHz 90 MHz 90 MHz — 
Input Impedance @ 1 MHz, Typ. 0.35 ohm in series 0.4 ohm in series 0.35 ohm in series 0.35 ohm in series 
with 2 pH with 1.2 pH with 2 pH with 2 pH 
DC Circuit Power, Max., +8.0/+15.5V. Min/Max 
+15+.5/-3.5V 150 mA 150 mA 200 mA 200 mA 
YIG Heater Power . . 
Input Voltage Range — 20 to 28 VDC _ — 
Power @ 25°C, Max. _ 1.5 watts —_— _— 
Power @ 0°C, Max. oo 2.0 watts _ _ 
Weight, Max. 19 oz. 20 oz. 20 oz. 20 oz. 
Case Style M5-—60 M5-—60 M5-60 M5-60 
OO CANOBOAOM/IW 
Model No. AV-20030 AV-25037M/W _ AV-26040M/W 
Frequency Range, Min. Ze 20-30 GHz . 25.0-37.5 GHz 26.5-40 GHz 
Power Output Into 50-ohm Load, Min. at 25°C 40 mW/+16 dBm 20 mW/+13 dBm 10 mW/+10 dBm 
Power Output Variation vs. Frequency, Max. 6.0 dB 4.0 dB 6.0 dB 
Operating Case Temperature Range rae 0° to 65°C . 0° to 65°C 2 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 7 60 MHz 60 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. . 1.0 MHz 0.5 MHz . 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. - 0.1 MHz/V 0.1 MHZ/V — 0.1 MHz/V 
Magnietic Susceptibility @ 60 Hz, Typ. . 50kHz/Gauss 50kHz/Gauss. _ 50kHz/Gauss 
Spurious Output, Min. — -—60 dBc -—60dBc ; - 60 dBc 
Main Tuning Port Characteristics . 
Sensitivity ~~ 3041.5 MHz/mA 4042.0 MHz/mA 4042 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 2 kHz 2 kHz 
Linearity, Typ. +0.05% £0.1% £0.1% 
Hysteresis, Typ. 16 MHz 40 MHz 40 MHz 
Input Impedance @ 1 kHz, Typ. 6.5 ohms in series 6 ohms in series 10.5 ohms in series 
. ~ with 95 mH with 90 mH with 125 mH 
FM Port Characteristics 
Sensitivity, Typ. . 425 kHz/mA 430 kHz/mA ; 500 kHz/mA 
3 dB Bandwidth, Typ. — eat ae ed 400 kHz 50 kHz . 100 kHz 
Deviation at 3 dB Bandwidth, Max. _ 90 MHz . 100 MHz : 100 MHz 
Input Impedance @ 1 MHz, Typ. , 0.35 ohm in series 0.3 ohm in series _,0.4 ohm In series 
with 2 pH with 0.5 pH ‘with 2 pH 
DC Circuit Power, Max., +8/+15.5V Min/Max é 
+15+0.5/-3.5V 200 mA 200 mA 150 mA 
YIG Heater Power 
Input Voltage Range _ — — 
Power @ 25°C, Max. — —_ _ 
Power @ 0°C, Max. _— — —_ 
Weight, Max. 20 oz. 20 oz. 20 oz. 
Case Style M5-60 M5-SOWR28 M5-45WR28 


Cee Sty 


TT 
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YIG-Tuned Oscillators 
Millimeter Band 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) 


Guaranteed Specifications at 0° to +65°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-26240M/W AV-30045 AV-33050 
Frequency Range, Min. 26.5-40 GHz 30-45 GHz 33-50 GHz 
Power Output into 50-ohm Load, Min. at 25°C ~ 20 MW/+13 dBm © 10 mW/+10 dBm 5 mW/+7 dBm | 
Power Output Variation vs. Frequency, Max. 4.0 dB 6.0 dB 6.0 dB 
Operating Case Temperature Range 0° to 65°C 0° to 65°C 0° to 65°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.1 MHz 0.1MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
Spurious Output, Min. . —60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 4042.0 MHz/mA. 50.0+3.0 MHz/mA 50.0+3.0 MHz/mA 
3 dB Bandwidth, Typ. _  2kHz 2 kHz 2 kHz 
Linearity, Typ. £0.1% £0.15% £0.2% 
Hysteresis, Typ. 40 MHz 65 MHz 65 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 10.5 ohms in series 10.5 ohms in series 
. with 90 mH with 130 mH with 130 mH 
FM Port Characteristics 
Sensitivity, Typ. 430.kHz/mA 400 kHz/mA 400 kHz/mA 
3 dB Bandwidth, Typ. 50 kHz 100 kHz 100 kHz 
Deviation at 3 dB Bandwidth, Max. 100 MHz 100 MHz 100 MHz 
Input Impedance @ 1 MHz, Typ. 0.3 ohm in series 0.3 ohm in series 0.3 ohm in series 
with 0.5 pH with 1 pH with 1 pH 
DC Circuit Power, Max., 
+8.0/+15.5V Min/Max 150 mA 150 mA 150 mA 
YIG Heater Power 
Input Voltage Range _ _ _ 
Power @ 25°C, Max. — —_ an 
Power @ 0°C, Max. == — a 
Weight, Max. 20 oz. 20 oz. 20 oz. 


Case Style ae M5-60WR28 M5—45WR22 _ M5~45WR22 


Guaranteed Specifications at -54° to +85°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-18126 AV-26140M/W 
Frequency Range, Min. 18-26.5 GHz 26.5-40 GHz _ 
Power Output into 50-ohm Load, Min. /Max. +16 dBn/+23 dBm +13 dBm/+19 dBm 
Operating Case Temperature Range ~54° to 85°C —54° to 85°C 
Frequency Drift Over Operating Temperature, Max. 60 MHz 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 1.0 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kH2/Gauss 
Spurious Output, Min. —60 dBc —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 30.0+1.5 MHz/mA 40.042.0 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 2 kHz 
Linearity, Typ. £0.1% £0.1% 
Hysteresis, Typ. 10 MHz 40 MHz 
Input Impedance @ 1 kHz, Typ. 6.5 ohms in series 6 ohms in series 
with 90 mH with 90 mH 
FM Port Characteristics 
Sensitivity, Typ. 425 kHz/mA 430 kHz/mA 
3 dB Bandwidth, Typ. 400 kHz 50 kHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 100 MHz 
Input Impedance @ 1 MHz, Typ. 0.35 ohm in series 0.3 ohm in series 
with 2 pH with 0.5 pH 
DC Circuit Power, Max. 
+8.0/+15.5V Min./Max. 200 mA 150 mA 
Input Voltage Range _ — 
Power @ 25°C, Max. — —_ 
Power @ —54°C, Max. —_ — 
Weight, Max. 20 oz. 20 oz. 
Case Style M5-—60 M5—-60WR28 
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| _ Low Unit Cost | 
QAVANTEK  Mamlinlt Cats 


2to8GHz = 


FEATURES APPLICATIONS | ———.. 


e 1.00-inch Dia. Package e Test and Measurement 





e Low Coil Inductance: 32 mH (typ.) Instrumentation 

e Light Weight: 1.8 0z./51 grams e Portable/Lightweight Systems i 

e Low Prime Power Consumption e Special Antenna Range SSY""™- Em 

s Fact Tuning Speed NG Measurement Systems . RF CONNECTOR (SMA) 
9 =P e Laboratory Test Bench LC-1, p. 16-21 

e Single +15 VDC Bias Microwave Source 

DESCRIPTION 

The Avantek Low Unit Cost series of YIG-tuned oscillators The units consist of a Yttrium Iron Garnet sphere coupled with 

has been designed specifically for the next generation com- an Avantek silicon bipolar transistor followed by an Avantek 

mercial applications. These small, lightweight, low-cost units GaAs FET MMIC amplifier for +13 dBm minimum power out- 

are an excellent alternative to the more conventional 1.75 put. This low cost Yig-tuned oscillator series has been de- 

inch diameter units. signed with single input bias and requires no Yig heater 


power. Inherent to the small size is the low coil inductance 
which provides for tuning speeds two to three times faster 
than conventional 1.75” dia. YTOs. 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at +25°C Case Temperature (unless otherwise noted) 


Model No. 


Frequency Range, Min: 
Power Output (50-ohm load), Min: 
Power Variation (Over Frequency Range) Max: 


Operating Temperature Range (Case Temperature): | 


Frequency Drift Over Temperature, Typ: 

Pulling Figure (12 dB Return Loss), Typ: 

Pushing Figure, +15 VDC Supply, Typ: 

Magnetic Susceptibility @ 60 Hz, Typ: 

2nd Harmonic, Min: 

3rd Harmonic, Typ: 

Spurious Output, Min: 

SSB Phase Noise (@ 20 KHz From Carrier), Typ: 


(@ 100 KHz From Carrier), Typ: 


Main Tuning Port Characteristics 


Sensitivity: 

Bandwidth (3 dB), Typ: 
Linearity, Typ: 

Hysteresis, Typ: 

Input Impedance, Typ. @ 1kHz: 


FM Port Characteristics 
Sensitivity, Typ: 
Bandwidth (3 dB), Typ: 
Deviation at 3 dB Bandwidth, Max: 
Input Impedance, Typ.: 


DC Circuit Power, Max 
+15V DC + 0.5V DC: 


Weight, Max: 
Case Style: 


AV-7036 


3.0 to 6.0 GHz 
+13 dBm 
4.0 dB 
0 to +50°C 
5.0 MHz 
0.2 MHz 
0.1 MHz/V 
150 kHz/Gauss 
-8 dBc 
—14 dBc 
—50 dBc 
—100 dBc/Hz 
—120 dBce/Hz 


20 MHz/mA + 15% 
5 kHz 
+0.02% 

5 MHz 
7.3 ohms in series 

with 32 mH 


310 kHz/mA 
200 kHz 
40 MHz 
0.3 ohms in series 


with 1.4 LH 
100 mA 


1.8 oz. 
LC—1 


AV-7028 
_ 2.0 to 8.0 GHz 
+13 dBm 
6.0 dB 
0 to +50°C 
10.0 MHz 
0.2 MHz 
0.1 MHz/V 
150 kHz/Gauss’ 
-8 


—100 dBc/Hz 
—120 dBc/Hz 


20MHz/mA + 15% 


7.3 ohms in series 
with 32 mH 


310 kHz/mA 
200 kHz 
40 MHz 
0.3 ohms in series 


with 1.4 [LH 
100 mA 


1.8 02. 
LC-1 


ee 
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Low Unit Cost 












« YIG-Tuned. Oscillators 
MAXIMUM RATINGS 
Pes NOME ia a Bia alti a se ae Marae ta ei db G ae chasse nh tee Tae tot ue tht, +20 VDC, Max. 
FM Tuning Current, Max. 6... 0.00.00. .0c ccc cece cece eects enc cncececece, cd aa aa Maa tte wae Arie OR ee 300 mA Max. 
Operating Case Temperature. ...,............... sg alanis chi irae rae lartsns cud ad ee ee oes 0°C to +50°C 
Storage Temperature .........2...0.0. 00005, Pe ee eee ae Uae C8 cow eu line -10°C to +65°C 





WEIGHT: 1.8 02/51 grams 





BLOCK DIAGRAM | 
Basic Digital/Analog Driver Hookup to a YTO 





VOM DC VOOM a a ak = 
| . a YTO | 
on | 
D/A L | | 
Converter = | 
(Digital) [| LA 
+ or I he . 
_} Main Tune | | 
oo. Pes Current Driver, L_J a 
pal V to | Converter Common | 
Buffer ° Pole | 
0 to +10V | 
(Analog) | 
| 
| 
| 
: | 

@ >. : ? RF Output” = 
oe + Sphere Oscillator epee | 
FM © Circuit | | 
Driver ¢ < ; pe | 
: or | . | 
t= | 
a a J 
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Low Unit Cost 
viG-Tuned Oscillators 







TYPICAL _ PERFORMANCE GRAPHS @ +25°C AV -7036 
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TYPICAL PERFORMANCE GRAPHS @ +25°C AV-7028 | 
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FEATURES | 2 
2 to 18 GHz Frequency Coverage 
Designed to MIL-E1-5400 and -16400 
Rugged Hermetic Thin-Film Construction 
+0.05% to +0.2% Tuning Linearity 

High Rate FM and Phase Lock Capability 
Frequency Stable Under Severe Vibration 
—54° to +85°C Temperature Range 


DESCRIPTION 

The Avantek® AV Series Extended Temperature Range 
fundamental oscillators are extremely compact and light- 
weight, yet are designed and manufactured to offer excellent 
performance and high MTBFs over the —54° to +85°C tem- 
perature range. They meet the environmental conditions -of 
MIL-E-5400 and MIL-E-16400. . 


This family of truly ruggedized YTOs offers complete 2 to 
18 GHz frequency coverage. They are ideal for systems 
requiring signal sources with moderate power levels, excel- 
lent tuning linearity, low spurious outputs and a flat power out 
vs. frequency characteristic. : 


Greater Than 70,000 Hours MTBF Under 
Missile Launch Conditions 


As an indication of the inherent reliability of the Avantek family 
of these YTOs, the MTBF of the AV-7214 (2 to 4 GHz) is 
calculated at 73,900 hours at 71°C under the most severe 





Avantek, Inc. 


YIG-Tuned Oscillators a 
Extended Temperature Range © 


Octave Band 





_ the same M, conditions, the MTBF of the AV-721 
_ 46,600 hours at 100°C. 
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M4-45, p. 16-24 





M3-60, p. 16-24 


condition of MIL-HDBK-217B (M,—missile launch). Even at 
temperatures which exceed the normal guaranteed operating 
range, the MTBF still remains high. For example, under 
4 is 


Resistant -To Shock And Vibration | 


Under the conditions of MIL-STD-810C (method 516.2, pro- 
cedure 4, figure 516.2-2), with a shock of 50G for 11 ms or 
300G for 3 ms, there is no degradation, before and after, of the 
performance of the AV-7214. The incidental frequency sta- 
bility of the AV-7214 is equal to or better than:200 kHz with a 
vibration of 10-2500 Hz at 45G, MIL-STD-202, method 204, 
test condition E. Note that the mounting and cabling of the 
oscillator during the vibration test is critica—consult the 
Avantek factory for information on the procedures for 
duplicating this test. . | 
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YIG-Tuned Oscillators 





Extended Temperature Range Octave Band 


YIG-TUNED OSCILLATORS, EXTENDED TEMPERATURE RANGE, OCTAVE BAND 


Guaranteed Specifications at -54° to +85°C Case Temperature (Unless Otherwise Noted 


AV-7413 
4-8 GHz 


+8 dBm/+20 dBm 


40 MHz 
0.5 MHz 
0.5 MHz/V 
1.5 MHz/V 
50 kHz/Gauss 
—12 dBc 
—15 dBc 
—60 dBc 


1540.8 MHz/mA 
5 kHz 
+0.05% 
6 MHz 
7 ohms in series 
with 51 mH 


310 kHz/mA 
400 kHz 
60 MHz 
1 ohm in series 
with 1.7 pH 
120 mA 
60 mA 


20 to 28 VDC 
1.5 watts 
2.5 watts 

12 0z.. 
M4-—38 


AV-7418 
4-8 GHz 


+14.8 dBnv/+23 dBm 


40 MHz 

0.5 MHz 
0.1 MHz/V 
1.5 MH2/V ~ 


60 kHz/Gauss 


-12 dBc 
—12 dBc 
—60 dBc 


1540.8 MHz/mA 
5 kHz 
20.1% 
6 MHz 
7 ohms in series 
with 51 mH 


310 kHz/mA 
400 kHz 
60 MHz 
1 ohm in series 
with 1.7 pH 
200 mA 
60 mA 


20 to 28 VDC 
1.5 watts 
2.5 watts 

12 02. 
M4-—45 


AV-77111 


Model No. = 


7-11 GHz 
+17 dBm/+24 dBm 
40 MHz 
0.5 MHz 
0.1 MHz/V 
N/A 
50 kHz/Gauss 
—12 dBc 
_ -15dBec 
~60 dBc 


20+1 MHz/mA 
' §5kHz > 
+.0.1% 
- 6MHz 
7 ohms in series 
with 60 mH 


450 kHz/mA 
400 kHz 
70 MHz 
.5 ohm in series 
with 2.0 pH 


300 mA 


20 to 28 VDC 
1.5 watts 
2.5 waits 

12 02. 
M4—45 


CesoSyle Oe 


OO 


AV-78112 


, AV~12118 


Mod ) 


AV-7214 
Frequency Range, Min. . 2-4 GHz 
Power Output.into 50-ohm Load, Min/Max. +17 dBm/+23 dBm 
Frequency Drift Over Operating Temperature, Max. 20 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 
—5 VDC Supply, Typ. 4.5 MHZ/V | 
Magnetic Susceptibility @ 60 Hz, Typ. 70 kHz/Gauss 
2nd Harmonic, Min. -12 dBc 
3rd Harmonic, Min. —20 dBc - 
Spurious Output, Min. 60 dBc 
Main Tuning Port Characteristics i 
Sensitivity 1540.8 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 
Linearity, Typ. +0.05% 
Hysteresis, Typ. 3 MHz © 
Input Impedance @ 1 kHz, Typ. 7 ohms in series 
with 51 mH 
FM Port Characteristics 
Sensitivity, Typ. 310 kHz/mA 
3 dB Bandwidth, Typ. | 400 kHz 
Deviation at 3 dB Bandwidth, Max. 60 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 
. with 1.7 pH 
DC Circuit Power, Max., 200 mA 
+1540.5V 60 mA 
—5.040.1V 
+15+0.5/-3.5V 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 
Power @ —54°C, Max. 2.5 watts 
Weight, Max. 12 oz. 
Case Style M4—45 
lel No. AV-7814 
Frequency Range, Min. 8-12.4 GHz 
Power Output into 50-ohm Load, Min./Max. - -.. +13 dBm/+24 dBm 
Frequency Drift Over Operating Temperature, Max. 50 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 
—5 VDC Supply, Typ. — N/A 
Magnetic Susceptibllity @ 60 Hz, Typ. 50 kHz/Gauss 
2nd Harmonic, Min. -10 dBc 
3rd Harmonic, Min. —15 dBc 
Spurious Output, Min. —60 dBc 
Main Tuning Port Characteristics 
Sensitivity 18£1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 
Linearity, Typ. +0.05% 
Hysteresis, Typ. 6 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 
with 60 mH 
FM Port Characteristics 
Sensitivity, Typ. 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 
Deviation at 3 dB Bandwidth, Max. 70 MHz 
Input Impedance @ 1 MHz, Typ. 1 ohm in series 
with 2.3 pH 
DC Circuit Power, Max. 
+15+0.5V/-3.5V 175 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 
Power @ —54°C, Max. 2.5 watts 
Weight, Max. 17 oz. 
Case Style M3-60 


8-12.4 GHz 


+19 dBnv/+24 dBm 


50 MHz 
1.0 MHz 
0.1 MHz/V 
N/A 
50 kHz/Gauss 
—12 dBc 
—15 dBc 
—60 dBc 


18+1 MHz/mA 
5 kHz 
£0.1% 
6 MHz 
6 ohms in series 
with 73 mH 


450 kHz/mA 
1 MHz 
90 MHz 
.5 ohm in series 
with 2.3 pH 


275 mA 


20 to 28 VDC 
1.5 watts 
2.5 watts 

17 oz. 
M3-—60 


12—18 GHz 


+16 dBmv/+23 dBm 


60 MHz 
1.0 MHz 
0.1 MH2z/V 
N/A 
50 kHz/Gauss 
—15 dBc 


- 60 dBc . 


1841 MHz/mA — 


- SkHz 
+0.1% 
9 MHz 
6 ohms in series 
with 73 mH 


450 kHz/mA 
1 MHz 
90 MHz 
.5 ohm in series 
with 2.3 pH 


275 mA 


20 to 28 VDC 
1.5 watts 
2.5 watts 

17 oz. 
M3-60 


Case Style 


nan Sine are in the back of thie Data Book. 
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QAVANTEK 


YIG-Tuned Oscillators 
Extended Temperature Range 
-Multi-Octave Band | | 





FEATURES 


2 to 18 GHz Frequency Coverage 
Designed to MIL-E1-5400 and -16400 
Rugged Hermetic Thin-Film Construction 
+0.05% to +0.2% Tuning Linearity | 
High Rate FM and Phase-Lock Capability 
Frequency Stable Under Severe Vibration - 
—54° to +85°C Temperature Range 


DESCRIPTION 

The Avantek® AV Series Extended Temperature Range 
fundamental oscillators are extremely compact and light- 
weight, yet are designed and manufactured to offer excellent 
performance and high MTBFs over the -54° to +85°C 
temperature range. They meet the environmental conditions 
of MIL-E-5400 and MIL-E-16400. 


This family of truly ruggedized YTOs offers complete 2 to 
18 GHz frequency coverage. They are ideal for systems 
requiring signal sources with moderate power levels, excel- 
lent tuning linearity, low spurious outputs and a flat power out 
vs. frequency characteristic. 


Greater Than 70,000 Hours MTBF Under 
Missile Launch Conditions 


As an indication of the inherent reliability of the Avantek family 
of these YTOs, the MTBF of the AV-7246 (2 to 6 GHz) is 
calculated at 73,900 hours at 71°C under the most severe 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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M4-38, p. 16-23 


M3-45, M3-60, p. 16-24 


condition of MIL-HDBK-217B (M,—missile launch). Even at 
temperatures which exceed the normal guaranteed operating 
range, the MTBF still remains high. For example, under 
the same M, conditions, the MTBF of the AV-7246 is 
46,600 hours at 100°C. : 


Resistant To Shock and Vibration 


Under the conditions of MIL-STD-810C (method 516.2, 
procedure 4, figure 516.2-2), with a shock of 50G for 11 ms or 
300G for 3 ms, there is no degradation, before and after, of the 
performance of the AV-7246. The incidental frequency 
stability of the AV-7246 is equal to or better than 200 kHz with 
a vibration of 10-2500 Hz at 45G, MIL-STD-202, method 204, 
test condition E. Note that the mounting and cabling of the 
oscillator during the vibration test is critical—consult the 
Avantek factory for information on the procedures for dupli- 
cating this test. 


¢ Contact your local repregentative, distributor or field eales office for further Information. Listinge are in the back of this Data Book. 





YIG-Tuned Oscillators 
Extended Temperature Range Multi-Octave Band 





ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at -54° to +85°C Case Temperature (Unless Otherwise Noted) 


Model No. AV-7114 AV-7246 AV-7218 AV-7278 
Frequency Range, Min. 1-4 GHz 2-6 GHz 2-8 GHz 2-8 GHz 
Power Output into 50-ohm Load, Min./Max. +13 dBn/+21 dBm +16 dBm/+23 dBm +5 dBm/+17 dBm +14.8 dBm/+23 dBm 
Frequency Drift Over Operating Temperature, Max. .20 MHz 30 MHz 40 MHz 40 MHz 
Pulling Figure (12 dB Return Loss), Typ. 0.5 MHz 0.5 MHz 0.5 MHz 0.5 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.5 MHz/V 0.1 MHz/V 0.5 MHz/V 0.1 MHz/V 
—5 VDC Supply, Typ. 1.5 MHz/V 1.5 MHz/V 1.5 MHz/V 1.5 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min. —12 dBc -8 dBc —5 dBc -8 dBc 
3rd Harmonic, Min. —20 dBc -12 dBc —-15 dBc -12 dBc 
Spurious Output, Min. —60 dBc -—60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics . . 
Sensitivity +1540.8 MHz/mA 154.8 MHz/mA 1540.8 MHz/mA 154.8 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5kHz 
Linearity, Typ. +.15% +0.1% +0.1% +.0.1% — 
Hysteresis, Typ. 3 MHz 6 MHz 9 MHz 9 MHz | 
Input Impedance @ 1 kHz, Typ. 10 Ohms in series 7 ohms in series 7 ohms in series 7 ohms in series 
with 42 mH with 51 mH with 51 mH with 60 mH 
FM Port Characteristics : 
Sensitivity, Typ. 310 kHz/mA 310 kHz/mA 310 kKHz/mA 310 kHz/mA 
3 dB Bandwidth, Typ. 800 kHz 800 kHz 800 kHz 800 kHz 
Deviation at 3 dB Bandwidth, Max. 50 MHz 60 MHz 60 MHz 60 MHz 
Input Impedance @ 1 kHz, Typ. 1 ohm in series 1 ohm in series 1 ohm in series 1 ohm in series 
with 1.7 pH with 1.7 pH with 1.7 pH with 1.7 pH 
DC Circuit Power, Max., 
+1540.5V 150 mA 200 mA 120 mA 200 mA 
—540.1V 50 m/A 60 mA 60 mA 60 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ —54°C, Max. 2.5 watts 2.5 watts 2.5 watts 2.5 watts 
Weight, Max. 8 02. 12 0z. 12 oz. 12 oz. 
Case Style M1—45 M4—45 M4-38 M4—45 
Model No. AV-76118 AV-77116 AV-78418 | AV-78618 
Frequency Range, Min. 6-18 GHz 7-16 GHz 8-18 GHz 8-18GHz | 
Power Output into 50-ohm Load, Min./Max. +13 dBm/+23 dBm +16 dBm/+24dBm = +13. dBm/+24. dBm +16 dBnv/+24 dBm 
Frequency Drift Over Operating Temperature, Max. 60 MHz 50 MHz 70 MHz . 60 MHz 
Pulling Figure (12 dB Return Loss), Typ. 1.0 MHz 0.5 MHz 0.5 MHz 1.0 MHz 
Pushing Figure, +15 VDC Supply, Typ. 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 0.1 MHz/V 
Magnetic Susceptibility @ 60 Hz, Typ. ~ 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 50 kHz/Gauss 
2nd Harmonic, Min. -8 dBc -—12 dBc -—10 dBc —10 dBc 
8rd Harmonic, Min. -8 dBc —15 dBc —15 dBc —15 dBc 
Spurious Output, Min. —60 dBc -—60 dBc —60 dBc —60 dBc 
Main Tuning Port Characteristics ; 
Sensitivity +1841 MHz/mA 2041 MHz/mA 1841 MHz/mA 18+1 MHz/mA 
3 dB Bandwidth, Typ. 5 kHz 5 kHz 5 kHz 5 kHz 
Linearity, Typ. +0.25% +0.1% +0.1% +.0.1% 
Hysteresis, Typ. 18 MHz 13 MHz 15 MHz 15 MHz 
Input Impedance @ 1 kHz, Typ. 6 ohms in series 9 ohms in series 6 ohms in series 6 ohms in series 
with 73 mH with 60 mH with 73 mH "with 73 mH © 
FM Port Characteristics me 
Sensitivity, Typ. 450 kHz/mA 450 kHz/mA 450 kHz/mA 450 kHz/mA 
3 dB Bandwidth, Typ. 1 MHz 400 kHz 1 MHz 1 MHz 
Deviation at 3 dB Bandwidth, Max. 90 MHz 70 MHz 90 MHz 90 MHz 
Input Impedance @ 1 kHz, Typ. .5 ohm in series .5 ohm in series 0.5 ohm in series .5 ohm in series 
with 2.3 pH with 2.0 pH with 2.3 pH with 2.3 pH 
DC Circuit Power, Max. 
+15+0.5/-3.5V 275 mA 300 mA 175 mA 275 mA 
YIG Heater Power 
Input Voltage Range 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 20 to 28 VDC 
Power @ 25°C, Max. 1.5 watts 1.5 watts 1.5 watts 1.5 watts 
Power @ —54°C, Max. 2.5 watts 2.5 watts 2.5 watts 2.5 watts 
Weight, Max. 17 02. 12 oz. 17 oz. 17 oz. 
Case Style M3-60 M4—45 M3-—45 M3-60 


a 
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YIG-Tuned Oscillators 
Extended Temperature Range Multi-Octave Band 





TYPICAL PERFORMANCE @ 25°C Case Temperature 





Power Output — AV-7278 Harmonic Output — AV-7278 Power Output — AV-—78618 
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QAVANTEK 


_YIG-Tuned Oscillators 
With Analog or Digital Drivers 





DESCRIPTION 


Avantek YiIG-tuned oscillators are available with either 
digitally-tuned or analog voltage-tuned drivers. These drivers 
control the main tuning coil current via 12-bit digital logic or via 
an analog voltage, thus eliminating the need to build and align 
tuning current sources. 


Both the digital and analog drivers are available in two 
temperature range version; 0° to 65°C and—54° to +85°C. The 


ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


former is used with any Avantek YIG-tuned devices specified 
over 0° to +65°C, while the extended temperature range 
version will meet all of the environmental specifications of 
Avantek's militarized YIG-tuned devices, including operation 
over the —54° to +85°C temperature range. 


Guaranteed Specifications at 25°C Case Temperature (Operating Temperature Per Device) 


Specification’ Analog Driver 


Tuning Range 
. frequency 


10.000 volts at input corresponds to highest 


frequency 
Tuning Accuracy: at 25°C on baseplate, 
1/2 hour after turn-on, excluding 
hysteresis and non-linearity 


Resolution NA 
Interface Logic . NA 
Tuning Input Resistance 210 kQ 
Common Mode Rejection 240 dB 


Residual FM: (15 Hz-15 kHz bandwidth) 
| +40 kHz, typ. 

Non-Linearity 
Pushing: +15 Volts: 
pushing)/volt. typ. 


0.000 volts at input corresponds to lowest 


+(0.1% of frequency +2 MHz) 


4x10-8 of oscillator frequency in hertz 


- Device specification applies 
+(0.01% of frequency +1 MHz + oscillator 


Digital Driver 


All zeros at input corresponds to lowest 
frequency 

All ones at input corresponds to highest 
frequency 

+(0.1% of frequency +2 MHz) 


12 bit positive true logic for increasing 
frequency 

TTL or CMOS 

NA 

NA 

4x10- of oscillator frequency in hertz 
+40 kHz, typ. 

+(1/2 bit + device non-linearity) 

+(0.001% of frequency +0.1 MHz + oscillator 
pushing)/volt, typ. 


—15 Volts: +(0.01% of frequency +1 MHz)/volt, typ. +(0.001% of frequency +1 MHz)/volt, typ. 
Power Supply Voltage: +15 volts: 5% +15 volts: t5% 
Power Supply Current:2 
+15 Volts: Oscillator bias current + tuning current at Oscillator bias current + tuning current at 
max freq +30 mA max freq +40 mA 
—15 Volts: (Current requirement of —5 volts of oscillator (Current requirement of —5 volts of oscillator 
if present +30 mA) if present +40 mA) 


Weight 
Device Specifications That Do Not Apply 


Impedance at-1 kHz . 


Pushing Figure, —5 volts if used 


Oscillator weight +12 oz. 
Main Tuning Coil Sensitivity 
Main Tuning Coil Input 


Oscillator weight +13 oz. 

Main Tuning Coil Sensitivity 
Main Tuning Coil Input 
Impedance at 1 kHz 

Pushing Figure, —5 volts if used 


NOTES: 1. These specifications are in addition to the standard specifications for the basic YIG device to which the driver is cou pled except as noted. 


Max freq (MHz) 


2. Tuning current at max freq is: Senaltivity (MHz/mA) ae Max current (mA) | 


TT 


‘Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 « Contact your local representative, distributor or field eales office for further Information. Lietinge are in the back of thie Data Book. 
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YIG-Tuned Oscillators 
With Analog or Digital Drivers 





Block Diagram 
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Basic Digital/Analog Driver Hookup to a YTO 
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YIG-Tuned Oscillators 
With Analog or Digital Drivers 





YIG-TUNED OSCILLATORS WITH DRIVERS 
Guaranteed Specifications at 25°C Case Temperature (Operating Temperature Per Device) 


Residual 
Power Supply Current FM 

Model Frequency (mA), Max. (kHz, p-p) YTO Case 
Number (GHz) +15 V -15V Typical Model Type 
OSCILLATORS WITH ANALOG DRIVERS (Partial Listing)" 
AVD-7104 1-2.2 300 : . 30 50 AV-7104 AD 1 
AVD-7224 2-4 400 100 60 AV-7224 AD 1 
AVD-7236 2-6 500 30 70 AV-7236 - AD1 
AVD-7238 2-8 625 125 75 AV-7238 AD 1 
AVD-7453 4-8 600 100 75 AV-7453 AD 1 
AVD-74010 4-10 725 100 80 AV-74010 AD 1 
AVD-7873 8-12.4 900 30 90 AV-7873 AD 2 
AVD-78218 8-18 1200 — 30 120 AV-78218 AD2 
AVD-71261 12-18 1225 30 120 AV-71261 AD2 
AVD-71826 - 18-26.5 1075 30 150 AV-71826 AD2 
OSCILLATORS WITH DIGITAL DRIVERS (Partial Listing) 
ADD—7104 1-2.2 300 - 40 50 AV-7104 DD 1 
ADD-7224 2-4 400 . 100 60 AV-7224 DD 1 
ADD-—7236 2-6 525 - 40 70 AV-—7236 DD 1 
ADD-7238 2-8 650 125 75 AV-—7238 DD 1 
ADD-7453 4-8 600 : 100 75 AV-7453 DD 1 
ADD-74010 4-10 750 100 80 AV-74010 DD 1 
ADD-7873 8-12.4 925 40 90 AV-7873 DD2 
ADD-78218 8-18 1225 — 40 120 AV-78218 DD2 
ADD-71261 12-18 1250 40 ae a 120 AV-71261 DD2 
ADD-71826 18-26.5 1100 40 150 AV-71826 DD2 
OSCILLATORS WITH ANALOG DRIVERS (Partial Listing) 
AVD-7214 2-4 400 100 60 AV-7214 AD 2 
AVD-7218 2-8 700 100 7 75° AV-7218 AD 2 
AVD-7413 4-8 700 100 75 AV-7413 AD 2 
AVD-7814 8-12.4 900 40 90 AV-7814 AD 2 
AVD-78418 8-18 1225 40 120 AV-78418 AD 2 
AVD-71214 12-18 1225 40 120 AV-71214 AD2 
OSCILLATORS WITH DIGITAL DRIVERS (Partial Listing) 
ADD-—7214 2-4 400 125 60 AV-7214 DD2 
ADD-7218 2-8 725 125 75 AV-7218 DD2 
ADD-7413 4-8 725 125 75 AV-7413 DD2 
ADD-7814 812.4 925 50 90 AV-7814 DD2 
ADD-78418 8-18 1225 50 120 AV-78418 DD2 
ADD-71214 12-18 1225 50 120 AV-71214 DD2 
NOTE: 1. Due tothe large number of YTOs available with drivers, only a partial listing is provided with a selection of units covering a broad frequency 


spectrum. 


UNITS NOT AVAILABLE WITH ANALOG OR DIGITAL DRIVER 


AV-7204 
AV-26040 (Available in digital only as special request) 
AV-33050 


AV—7298 

AV—72810 
AV-12018 
AV-—76318 
AV—78012 
AV-78718 


CONSULT FACTORY 
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PRODUCT DESCRIPTION 
Avantek YIG-tuned Bandpass Filters offer performance 
equivalent to high-Q cavity resonators, but may be tuned over 
multi-octave frequency ranges by varying the current through 
their magnetic coils. . 


These filters tune in octave and multi-octave frequency 
ranges of 0.5 to 2 GHz, 2 to 8 GHz, 8 to 18 GHz, 1 to 18 GHz, 2 
to 18 GHz, and 2 to 26.5 GHz. They are divided into three 


series based on the 3 dB bandwidth of the filter and size. 


Avantek YIG-tuned filters are available in one, two, three, and © 
four sphere (stage) versions to offer a choice of skirt selec- 


tivity, off-resonance isolation and insertion loss, with all 
versions optimized to provide approximately maximally flat 
response. | : : 


YiG-Tuned Filters 
Frequency vs. Stages Matrix 


[Frequny | 1 | 
os2am | 
Lo 


AFP—12641 





















AFP-20821 | AFP-30821 |AFP-40821 


AFP-21821 


8-18 GHz 
: AFW-21821 


AFP-21851 |  ————__—s|AFP-41851 
AFP-21841 | AFP-31841 |AFP-41841 


AFP-32641 Le ed 


Each unit is designed and manufactured for reliability under 
severe operating conditions and is qualifiable to the environ- 
mental conditions of MIL-STD-810. 


The advantages of increasing the number spheres is seen in 
the skirt selectivity (steepness), which improves by 6 dB/ 
stage/octave of the 3 dB bandwidth, and the off-resonance 
resolution which increases 20 dB per sphere. However, there 
are sacrifices when increasing the number of stages: 
increased insertion loss and higher heater current. Therefore, 
a careful consideration of the tradeoffs must be made when 
deciding how many stages a filter requires. 


2-18 GHz 
2-26.5 GHz 


All Avantek YIG-tuned filters use the same basic magnetic 
circuit and tuning coils as the YIG-tuned oscillators, so that 
these filters offer equivalent dynamic tuning characteristics to 
simplify the design of tracking oscillator/filter combinations. 


Internally, the YIG spheres are mounted on mechanically- 
stable, nonconducting ceramic rods that position the spheres 
at the optimum position within the RF coupling loops and in 
relation to the magnetic field. The temperature of each sphere 
is maintained at a constant value above ambient with a self- 
regulating, positive-temperature-coefficient heating element. 
For higher reliability, no thermostat or other moving parts are 
used. Temperature regulation minimizes frequency drift with 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


| 
AFP-30221 | si. 


AFP_31821 |AFP—41821 |° 
AFW-31821 |AFW-41821 | 
AFM-41821 | 


YIG-Tuned Filters 
Product Description 





temperature, as well as minimizing the introduction of ampli- 
tude ripple within the filter passband. 


To minimize magnetic susceptibility, the filters use a 
re-entrant electromagnetic structure that both minimizes the 
external magnetic field and provides self-shielding against 
external axial magnetic fields. 


Applications s | 

Avantek YIG-tuned bandpass filters are primarily designed for 
use as preselectors for superheterodyne receivers, instru- 
ments such as spectrum analyzers, special harmonic filtering 
in microwave synthesizers, and as filters to. reduce the 
harmonic output of YIG-tuned oscillators. YIG filters are also 


used in military applications such as RWRs, ESM and ECM 


equipment. 
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AFP Series | » ae cee 
The AFP Series YIG-tuned filters are compact, light weight, 
high-Q filters covering multi-octave.. and broadband 
frequencies. The AFP Series is characterized by a 3 dB 
bandwidth which is on the order of 15 to25 MHz minimum. All 
the major features of the AFP line are highlighted below: 


0.5 to 26.5 GHz Coverage» 
Excellent Tuning Linearity 

4, 2, 3, or 4 Sphere Versions 
Low Insertion Loss 
15 to 26 MHz Bandwidth (Min.) 


AFW Series 


Avantek’s AFW Series offers similar performance as the AFP 
Series in an ultra-wide 3 dB bandwidth range of 250 to 
400 MHz. All versions feature low insertion loss, approxi- 
mately maximally-flat response, and a minimum of +5 dBm 
RF limiting level. All the major features of the AFW line are 
highlighted below: aot re 

8.0 to 18 GHz Coverage 

Excellent Tuning Linearity 

2, 3, or 4 Sphere Versions 

Low Insertion Loss - : 

250 to 400 MHz Bandwidth (Min.) ° 


AFM Series : 


Avantek’s newest YIG-tuned filter line is the AFM series. The 
AFM Series is a derivative of the AFP series. It's major advan- 
tage is it's 1-1/4 in. case style which offers a truly compact, 
lightweight filter package. All the major features of the AFM 
line are highlighted below: | 


8.0 to 18 GHz Coverage 
Low Insertion Loss 


Compact Size: 1.25 in. 
Light Weight: <230 grams 
Excellent Tuning Linearity . 


e 
e 
e 
e 
e 


eee @ @ 
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_ YIG-TUNED FILTERS SELECTION GUIDE 


AFP SERIES MULTI-OCTAVE FILTERS 


3 dB Insertion Resonance Ripple & 
Frequency Bandwidth | Loss - [Isolation . Spurious 2 
Range (MHz) (dB) (DB) (dB) Page 
Model (GHz) ~ Minimum Maximum Minimum Maximum _iNo. 
0.5 to 2 GHz. | | 
AFP-30221 0.5-2.0 15 6 70 | 2.0 13-4 


2 to 8 GHz 


AFP-20821 2-8 25 3 
AFP-30821 2-8 25 4 70 © “2.0 .°- 13864 
AFP-40821 2-8 20 5 


8 to 18 GHz 
eer renner eeererietnm 


AFP-21821 8-18 25 3 45 : 2.0 13-4 
AFP-31821 = = 8-18 25 5 70 2.5 13-5 
AFP-41821 ~=—«- 8-18 . 25 5 80 2.5 13-5 


AFP SERIES BROADBAND ys 7 , | 

1 to 18 GHz | . 

AFP-21851 1-18 -_ 20 6 
AFP-41851 1-18 20 9 80 25 13-5 


2 to 18 GHZ 
ss SSeS 


AFP-21841 2-18 25 4 45 2.5 13-5 
AFP-31841 2-18 25 io 70 2.5 13-5 
AFP-41841 2-18 20 8 80 2.5 13-5 
— 
2 to 26 GHz : 
ere ee 
AFP-12641 2-26.5 | 20 5 25 1.0 13-5 
AFP-32641 2-26.5 25 7 70 2.5 13-5 
AFM SERIES MULTI-OCTAVE 1-1/4 CUBE 

8 to 18 GHz oe | 

aan ce reer re SSS Sess sss SSS sl SSS SSS 


AFM-41821 8-18 25 5 80 2.5 13-9 


AFW SERIES ULTRA-WIDE BANDWIDTH FILTERS 
8 to 18 GHz 


AFW-21821 8-18 250 4 45 2.0 13-10 
AFW-31821 B18 300 5 70 25 13-10 
AFW-41821 8-18 400 7 80 25 13+10 


ene eee 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035  . Contact your local representative, dietributor or field ealee office for further Information. Listings are in the back of this Data-Book. 
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QAVANTEK 


AFP Series | 
Multi-Octave and Broadband > 
YIG Bandpass Filters 





FEATURES 


e 0.5 to 26.5 GHz Coverage 
Excellent Tuning Linearity 

1, 2,3, or 4 Sphere Versions 
Low Insertion Loss 

15 to 25 MHz Bandwidth (Min.) 


DESCRIPTION 


Avanteke AFP Series current-tuned YIG bandpass filters are 
compact, lightweight, high-Q filters for the 0.5 to 2.0, 2 to 8,8 
to 18, 1 to 18, 2 to 18 and 2 to 26.5 GHz frequency bands. 
Available in one-, two-, three-, and four-sphere configura- 
tions, AFP Series YIG filters offer 3 dB bandwidths on the or- 
der of 20 MHz, and carefully-selected combinations of skirt 
selectivity and off-resonance isolation. All versions feature 
low insertion loss, approximately maximally-flat phase re- 
sponse and minimum +10 dBm PF limiting levels, combined 
with the excellent tuning linearity of YIG filters. 








FIL-1, p. 16-18 FIL-2, p. 16-18 


Specifically designed and manufactured for reliability under 
severe operating conditions, AFP Series YIG filters are qualifi- 
able to the environmental conditions of MIL-STD-810. 


AFP Series YIG filters are current-tuned, providing an 
extremely linear (+3 to +5 MHz, typical) current-vs.-frequency 
tuning curve due to the careful design of a magnetic circuit that 
maintains a constant average permeability throughout the 
tuning current range. Most AFP Series filters have a typical 
tuning sensitivity of 20 MHz/mA to permit simple tracking of 
multiple filters, with low hysteresis to assure accurate tuning. 


AFP SERIES ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 25°C Case Tem 


Model No. AFP-30221 
Number of Stages 3 
Frequency Range, Min. 0.5—2 GHz 
Bandwidth (3 dB), Min.* 15 MHz 
Insertion Loss, Max. 6 dB 
Off-Resonance Isolation, Min. 70 dB 
Off-Resonance Spurious, Min. | 40 dB 
Combined Passband Spurious and Ripple, Max. 2 dB 
Passband VSWR, Typ. 2.0:1 
Limiting Level, Min. +10 dBm 
Linearity, Typ. +6 MHz 
Hysteresis, Typ. 6 MHz 
Operating Case Temperature 10° to 60°C 
Frequency Drift Over Operating 

Temperature, Typ. 8 MHz 
Tuning Coil: 

’ Sensitivity, Typ. 20 MHz/mA 
Resistance, Typ. 18 ohms 
Inductance, Typ. 180 mH 

Heater Power: 
Voltage, Nom. 20-28 VDC 
Current (Surge/Steady-State), Typ. 900 mA/120 mA 
Case Style FIL 1 


I 


rature (+10° to +60°C 


NOTE: 1. Modified 3 dB bandwidths are available on special order. 


rating Temperature 
AFP-2082 AFP-30821 AFP-40821 — AFP-21821 
2 3 4 2 
2-8 GHz 2-8 GHz 2-8 GHz 8-18 GHz 
25 MHz 25 MHz 20 MHz 25 MHz 
3 dB 4dB 5 dB 3 dB 
45 dB 70 dB 80 dB 45 dB 
' 20 dB 40 dB 50 dB 20 dB 
2.0 dB 2.0 dB 2.0 dB 2.0 dB 
2.0:1 2.0:1 2.0:1 2.0:1 
+10 dBm +10 dBm +10 dBm +10 dBm 
+6 MHz +6 MHz +6 MHz +8 MHz 
8 MHz. 8 MHz 8 MHz 15 MHz 
10° to 60°C 10°. to 60°C 10° to 60°C 10° to 60°C 
8 MHz 8 MHz 8 MHz 15 MHz 
20 MHz/mA 20 MHz/mA 20 MHz/mA 20 MHz/mA 
10 ohms — 10 ohms 10 ohms 4 ohms © 
90 mH 90 mH 90 mH © 75 mH 
20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 


FIL 1 


FIL 1 


FIL 1 


600 mA/80 mA 900 mA/120 mA 1200 mA/160 mA 600 mA/80 mA - 


FIL 2 


REE TErUET EET MEEEnERE-UPUERET CEERI “CER WEN URE ELIE TF VELL VRE TTT ET LORE ORT TT 
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| = AFP Series 


AFP SERIES ELECTRICAL AND PERFORMANCE SPECIFICATIONS (continued) | 
Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 





Model No. AFP-31821 AFP-41821 AFP-21851 AFP-41851 AFP-21841 
Number of Stages 3 4 2 4 2 
Frequency Range, Min 8-18 GHz 8-18 GHz 1-18 GHz 1-18 GHz 2-18 GHz 
Bandwidth (3 dB), Min..1 | 25 MHz . 25 Mhz 20 MHz 20 MHz 25 MHz 
Insertion Loss, Max. 5 dB 5 dB 6 dB 9 dB 4dB 
Off-Resonance Isolation, Min. 70 dB : 80 dB 45 dB ~ 80dB 45 dB 
Off-Resonance Spurious, Min. 40 dB 50 dB 20 dB 50 dB 20 dB 
Combined Passband Spurious and Ripple, Max. 2.5 dB 2.5 dB 2.5 dB 2.5 dB 2.5 dB 
Passband VSWR, Typ. — 2.071 2.5 2.5:1 2.5:1 - sa 2.0:1 
Limiting Level, Min.2 . +10 dBm +10 dBm +10 dBm +10 dBm +10 dBm | 
Linearity, Typ. +8MHz - +8 MHz +10 MHz +10 MHz +10 MHz 
Hysteresis, Typ. _ 15 MHz 15 MHz 24 MHz 24 MHz 24 MHz 
Operating Case Temperature 10° to 60°C 10° to 60°C 10° to 60°C 10° to 60°C 10° to 60°C 
Frequency Drift Over Operating ts 

Temperature, Typ. 15 MHz 15 MHz 20 MHz 20 MHz 20 MHz 
Tuning Coil: 

Sensitivity, Typ. 20 MHz/mA 20 MHz/mA 20 MHz/mA 20 MHz/mA 20 MHz/mA 

Resistance, Typ. 4 ohms 4 ohms 6 ohms 6 ohms 4 ohms 

Inductance, Typ. 75 mH 75 mH 70 mH 70 mH 75 mH 
Heater Power: 

Voltage, Nom. 20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 

Current (Surge/Steady-State), Typ. 1200 mA/120 mA 1200 mA/160 mA 600 mA/80 MA 1200 mA/160 mA 600 mA/80 mA 
Case Style FIL 2 FIL 2 FIL 2 : FIL 2 FIL 2 





NOTE: 1. Modified 3 dB bandwidths are available on special order. 
2. All 18 GHz units have a limiting level of +6 dBm min. between 1-2 GHz. 


Model No. . AFP-31841 AFP-41841 AFP-12641 AFP-32641 





Number of Stages . 3 4 4 3 
Frequency Range, Min 2-18 GHz 2-18 GHz 2-26.5 GHz 2-26.5 GHz 
Bandwidth (3 dB), Min..1 20 MHz 20 MHz 20 MHz | 25 MHz 
Insertion Loss, Max. 6 dB 8 dB 5 dB 7 dB 
Off-Resonance Isolation, Min. 70 dB 80 dB 25 dB 70 dB 
Off-Resonance Spurious, Min. 40 dB 50 dB 15 dB 40 dB 
Combined Passband Spurious and Ripple, Max. 2.5 dB 1.0 dB 2.5 dB 2.5 dB 
Passband VSWR, Typ. 20:1 2.0:1 2.0:1 25:4 
Limiting Level, Min.2 +10 dBm +10 dBm _ +10dBm +10 dBm 
Linearity, Typ. +10 MHz +10 MHz +10 MHz +20 MHz 
Hysteresis, Typ. 24 MHz 24 MHz 30 MHz 30 MHz 
Operating Case Temperature 10° to 60°C . 10° to 60°C 10° to 60°C 10° to 60°C 
Frequency Drift Over Operating . e 
Temperature, Typ. oa 20 MHz 20 MHz 30 MHz 20 MHz 

Tuning Coil: 

Sensitivity, Typ. 20 MHz/mA 20 MHz/mA 30 MHz/mA 30 MHz/mA | 

Resistance, Typ. 4 ohms 4 ohms 10 ohms 10 ohms 

Inductance, Typ. . 75 mH 75 mH 70 mH 130 mH 
Heater Power: 

Voltage, Nom. 20-28 VDC 20-28 VDC 20-28 VDC 20-28 VDC 

Current (Surge/Steady-State), Typ. 900 mA/120 mA 1200 mA/160 mA 200 mA/40 mA = 900 mA/120 mA 
Case Style FIL 2 FIL 2 FIL 2 FIL 2 





NOTE: 1. Modified 3 dB bandwidths are available on special order. 
2. All 1-18 GHz units have a limiting level of +6 dBm min. between 1-2 GHz. 


ma ian nn nnn nnn nnn EEE 
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Insertion Loss 
AFP-—20821 


3 dB Bandwidth 
AFP-20821 


TYPICAL PERFORMANCE @ 25°C CASE TEMPERATURE — 


AFP Series | 
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AFP-30821 
Frequency, GHz 

Insertion Loss 
AFP-—40821 
Frequency, GHz 
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Frequency, GHz 
_ Frequency, GHz 
3 dB Bandwidth 
AFP-40821 
_ Frequency, GHz 
Linearity 
Frequency, GHz 
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TYPICAL PERFORMANCE (continued) 


3 dB Bandwidth : . Insertion Loss | 
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AFP Series | 


TYPICAL PERFORMANCE (continued) 


3 dB Bandwidth Insertion Loss 
 AFP~21821 AFP-—21821 


3 dB Bandwidth, MHz 
Insertion Loss, dB 
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AFM Multi-Octave . 
QAVANTEK — awe 





FEATURES 


e 8.0 to 18 GHz Coverage 

e Low Insertion Loss 

e Compact Size: 1.25 in. 

e Light Weight: <230 grams 





e Excellent Tuning Linearity IL-4, p. 16-19 
DESCRIPTION 
Avanteke AFM current-tuned YIG bandpass filter is a com- Specifically designed and manufactured for reliability under 


pact, lightweight, high-Q filter for the 8 to 18 GHz frequency severe operating conditions, the AFM YIG filter is qualifiable 
band. The four-sphere configuration of the AFM YIG filter to the environmental conditions of MIL-STD-810. 


offers a 3 dB bandwidth on the order of 25 MHz. This version The AFM YIG filter has an extremely linear (+5 MHz, typical) 


features low alle beers ee eee current-vs.-frequency tuning curve due to the careful design 
phase response and a minimum +10 dBm RF limiting level, of a magnetic circuit that maintains a constant average per-. 
combined with the excellent tuning linearity of YIG filters. meability throughout the tuning current range. The AFM filter 


has a typical tuning sensitivity of 20 MHz/mA to permit the 
simple tracking of multiple filters, with low hysteresis to assure 
accurate tuning. _ 


AFM ELECTRICAL AND PERFORMANCE SPECIFICATIONS | 
Guaranteed Specifications at 25°C Case — (+10° to +60°C Operating Temperature) 





Model No.. - __AFM-41821 = eT ll = —- eee 
SS T_T 
Number of Stages _ . 4 | | —_ 
Frequency Range, Min. | 8-18 GHz 
Bandwidth (3 dB), Min.1 25 MHz 
Insertion Loss, Max. _ 5B 
Off-Resonance Isolation, Min. * 80dB 
Off-Resonance Spurious, Min. . 50dB 
Combined Passband Spurious and Ripple, Max. . 1.5 4B 
Limiting Level, Min. +10 dBm — 
Linearity, Typ. +8 MHz 
Hysteresis, Typ. 15 MHz 
Operating Case Temperature 10° to 60°C 
Frequency Drift Over Operating Temperature, Typ. 15 MHz 
Tuning Coil: 7 
Sensitivity, Typ. 20 MHz/mA 
Resistance, Typ. 7 ohms 
Inductance, Typ. . 50 mH 
Heater Power: | 
Voltage, Nom. 20-28 VDC 
Current (Surge/Steady-State), Typ. 1200 mA/160 mA 
Case Style FIL 4 


NOTE: 1. Modified 3 dB bandwidths are available on special order. 


a SS eae SEE ESSE EE SSE OS SES SRS 
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QAVANTEK 


AFW Series 
Multi-Octave 
YIG Bandpass Filters 





FEATURES 


8.0 to 18 GHz Coverage 
Excellent Tuning Linearity 

2, 3, or 4 Sphere Versions 

Low Insertion Loss a 

250 to 400 MHz Bandwidth (Min.) 


DESCRIPTION 


Avanteke AFW Series current-tuned YIG bandpass filters. are 
compact, lightweight, high-Q filters for the 8 to 18 GHz 
frequency band. Available in two-, three-, and four-sphere 
configurations, AFW Series YIG filters offer 3 dB bandwidths 
on the order of 250 MHz, and carefully-selected com binations 
of skirt selectivity and off-resonance isolation. All versions 
feature low insertion loss, approximately maximally-flat phase 
response and minimum +5 dBm PF limiting levels; combined 
with the excellent tuning linearity of YIG filters. | 
Specifically designed and manufactured for reliability under 
severe operating conditions, AFW Series YIG filters are 
qualifiable to the environmental conditions of MIL-STD-810. 


AFW Series YIG filters have an extremely linear (+14 MHz, 
typical) current-vs.-frequency tuning curve due to the careful 
design of a magnetic circuit that maintains a constant aver- 
age permeability throughout the tuning current range. All AFW 
Series filters have a typical tuning sensitivity of 





FIL-2, p. 16-18 


20 MHz/mA to permit the simple tracking of multiple filters, 
with low hysteresis to assure accurate tuning. 


In all AFW Series YIG filters, the YIG spheres are mounted on 
mechanically-stable, nonconducting ceramic rods that posi- 
tion the spheres at the optimum position within the RF 
coupling loops and in relation to the magnetic field. The 
temperature of each sphere is maintained at a constant value 
above ambient with a self-regulating, positive-temperature- 
coefficient heating element, which has no thermostat or other 
moving parts for higher reliability. Temperature regulation 
minimizes frequency drift with temperature, as well as mini- 
mizing the introduction of amplitude ripple within the filter 
passband. ; 38 


To minimize magnetic susceptibiity, the filters use a re-entrant 
electromagnetic structure that both minimizes the external 
magnetic field and provides self-shielding against external 
axial magnetic fields. 


AFM ELECTRICAL AND PERFORMANCE SPECIFICATIONS 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C. Operating Temperature) | 


Model No. AFW-21821 AFW-31821 AFW-41821 
Number of Stages 2 3 4 
Frequency Range, Min 8-18 GHz 8-18 GHz 8-18 GHz 
Bandwidth (3 dB), Min.* 250 MHz 300 MHz 400 MHz 
Insertion Loss, Max. 4dB 5 dB 7 dB 
Off-Resonance Isolation, Min. 45 dB 70 dB 80 dB 
Off-Resonance Spurious, Min. 20 dB 25 dB 40 dB 
Combined Passband Spurious and Ripple, Max. 2.0 dB 2.5 dB 2.5 dB 
Limiting Level, Min. +5 dBm +5 dBm +5 dBm 
Linearity, Typ. +30 MHz +30 MHz +30 MHz 
Hysteresis, Typ. 15 MHz 15 MHz 15 MHz 
Operating Case Temperature 10° to 60°C 10° to 60°C 10° to 60°C 
Frequency Drift Over Operating Temperature, Typ. 30 MHz 30 MHz 30 MHz 
Tuning Coil: eos 

Sensitivity, Typ. 20 MHz/mA 20 MHz/mA 20 MHz/mA 

Resistance, Typ. 6 ohms 6 ohms 6 ohms 

Inductance, Typ. 70 mH 70 mH 70 mH 
Heater Power: 

Voltage, Nom. 20-28 VDC 20-28 VDC 20-28 VDC 

Current (Surge/Steady-State), Typ. 600 mA/80 mA 900 mA/120 mA 1200 mA/160 mA 
Case Style FIL 2 FIL 2 FIL 2 


NOTE: 1. 3 dB bandwidths from 100 to 500 MHz for frequency bands >6 GHz are available on special order. 
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. .. . .AFW Series. 


TYPICAL PERFORMANCE (continued) 


‘3dB Bandwidth .. | | | Insertion Loss 
AFW-41821 AF W-41821 





8 - 10 12 14 16 18 
Frequency, GHz Frequency, GHz 
Linearity 
AFW-41821 


Linearity, MHz 





8 "10 12 14 16 18 
Frequency, GHz 
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QAVANTEK. 


_ AFPA, AFMA, AFPD, AFWA, 
AFMD and AFWD Series | 
YiG-Tuned Bandpass Filters - 
With Analog or Digital Drivers 





DESCRIPTION 


All Avantek YIG-tuned filters are now available with either digi- 
tally-tuned or analog voltage-tuned drivers. These drivers 
control the main tuning coil current via 12 bit digital logic or a 
0 to +10-volt analog voltage, thus eliminating the need to build 


and align tuning current sources. 


DRIVER SELECTION GUIDE 


Both the digital and analog drivers are available in either com- 
mercial or extended temperature range versions. The com- 
mercial version, used with Avantek’s commercial YIG-tuned 
devices, is specified over +10° to +60°C, while the extended 
temperature range version will meet all specifications over the 


—54° to +85°C temperature range. 


Guaranteed Specifications at 25°C Case Temperature (+10° to +60°C Operating Temperature) 


Specification’ 


Tuning Range 


Tuning Accuracy: @ 25°C on baseplate, 
1/2 hour after turn-on, excluding 
hysteresis and non-linearity 


Resolution 
Interface Logic 
Tuning Input Resistance 
Common Mode Rejection 
Residual FM: (15 Hz to 15 kHz bandwidth) 
Non-Linearity: 
Pushing: 
+15 Volts: 
—15 Volts: 


Power Supply Voltage: 


Power Supply Current:2 
+15 Volts: 


—15 Volts: 


Weight 
Device Specifications That Do Not Apply 


Analog Driver 


0.000 volts at input corresponds to lowest 


frequency . 
10.000 volts at input corresponds to highest 


frequency | eg 
+(0.08% of frequency +2 MHz) 


N/A 

N/A 

210 kohm 

240 dB 

N/A 

Device specification applies 


+(0.1% of frequency + 1 MHz)/volt, typ. 
+(0.1% of frequency + 1 MHz)/volt, typ. 


+15 volts at 5% 


Tuning coil current at max. frequency 
+30 mA 
30 mA 


Filter weight +10 oz. 
Tuning Sensitivity 
Tuning Coil Resistance 
Tuning Coil Inductance 


12-Bit Digital Driver 


All zeroes at input corresponds to lowest 


frequency 
All ones at input corresponds to highest 


frequency 
+(0.08% of frequency + 2 MHz) 


12-bit positive true logic for increasing frequency 
TTL or CMOS 

N/A... 

N/A 

N/A 

+(1/2 bit + device non-linearity) 


+(0.001% of frequency + 0.1 MHz)/volt, typ. 
+(0.001% of frequency + 0.1 MHz)/volt, typ. 


+15 volts at +5% 


Tuning coil current at max. frequency + 40 mA 


40 mA 


Filter weight +10 oz. 
Tuning Sensitivity 
Tuning Coil Resistance 
Tuning Coil Inductance 


NOTES: 1. These specifications are in addition to the standard specifications for the basic YIG device to which the driver is coupled except as noted. 


2. Tuning current at maximum frequency is: 
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AFPA, AFMA, AFPD, AFWA, 


AFMD and AFWD Series 

YIG-TUNED FILTERS WITH DRIVERS 

Guaranteed Specifications at 25°C Case Temperature 

Off 
Resonance 
Isolation Power Supply Current 

Model Frequency (dB) (mA), Max. YTF Case 
Number (GHz) Min. 15V -15V Model Type 
er rp a 
MULTI-OCTAVE COMMERCIAL FILTERS WITH ANALOG DRIVERS 

AFPA-30221 0.5-2 70 150 50 AFP-30221 FPD 1 
AFPA-20821 2-8 45 450 50 AFP-20821 FPD 1 
AFPA-30821 28 70 , 450 — §0 AFP-30821 FPD 1 
AFPA-40821 2-8 80 450 50 AFP-40821 FPD 1 
AFPA-21821 ' 818 : 45 ' 950 — §0 . AFP-21821 FPD2 
_AFPA-31821 &18 70 . 950 50  AFP-31821 FPD 2 


AFPA-41821 8-18 80 950 50 AFP-41821 FPD 2 


BROADBAND COMMERCIAL FILTERS WITH ANALOG DRIVERS 


AFPA-21841 2-18 bs 4B 950 50 AFP-21841 FPD 2 
AFPA-31841 2-18 . 70 | 950 50 AFP-31841 FPD 2 
AFPA-41841 2-18 © | 80 950 50 AFP—41841_ FPD 2 
AFPA-32641 - 2-26.5 70. 930 50 AFP-32641 FPD 2 
Se eg ee ae Ne ee See eG 


ULTRA WIDE 3 dB BANDWIDTH COMMERCIAL FILTERS WITH ANALOG DRIVERS 


AFWA-21821 8-18 85 950 = . 650 _ AFW-21821 FPD 2 
_ AFWA-31821 8-18 70 950 50 AFW-31821 FPD 2 
» AFWA-41821 8-18 a: 950 50 AFW-41821 FPD 2 


MULTI-OCTAVE COMMERCIAL FILTERS WITH DIGITAL DRIVERS | 
AFPD-30221 0.5-2 70 150 50 | AFP-30221 FDD 1 


AFPD-20821 2-8 4 | 450 «50 AFP-20821 FDD 1 
AFPD-30821 2-8 70 - 450 50. AFP-30821 FDD 1 
AFPD-40821 2-8 ee.  AFP-40821 FDD 1 
AFPD-21821 8-18 45 990 50 AFP-21821 FDD 2 
_ AFPD-31821 8-18 7  — - —. 950 50 AFP-31821 FDD 2 
AFPD-41821 8-18 80 950 50 AFP-41821 FDD 2 


BROADBAND COMMERCIAL FILTERS WITH DIGITAL DRIVERS 


AFPD-21841 2-18 45 950 50 AFP-21841 FDD2 
AFPD-31841 2-18 70 950 50 AFP-31841 FDD 2. 
AFPD-41841 2-18 80 950 50 AFP—41841 FDD 2 
AFPD-32641 2-26.5 70 . 930 a, 50 AFP-32641 FDD 2 


ULTRA WIDE 3 dB BANDWIDTH COMMERCIAL FILTERS WITH DIGITAL en 


AFWD-21821 8-18 45 950 50 AFW-21821 FDD 2 
AFWD-31821 8-18 70 950 50 AFW-31821 FDD 2 


AFWD-41821 8-18 80 950 ~ 50 
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CASCADABLE AMPLIFIER CHARACTERISTICS High Frequency Performance 





All parameters indicated on the amplifier data sheets as (Outside Guaranteed Bandwidth) 

“minimum” or “maximum” are tested as an integral part of the Figure 1 indicates how a UTO-502 (guaranteed to 500 MHz) 

production process. All specifications indicated as “typical” varies in gain through 2 GHz. In applications where UTO 

are sample tested on a regular basis and serve as an approxi- modules are to be used above their guaranteed upper 

mate indication of the performance of the units. frequency limit, variations in input impedance, VSWR and 
other performance parameters will have to be taken into 


Bandwidth Limitation With External Filtering eee 
The guaranteed frequency range of all cascadable thin-film Maximum Power Input 
amplifiers represents the range in which all guaranteed per- 
formance parameters are met. However, they will continue to 
exhibit useful gain over a much wider bandwidth. If response 
to out-of-band frequencies is a problem in a circuit design, it 
may be necessary to provide external filtering. The following 
book is recommended by some Avantek engineers as an 
“excellent” source for filter design information: Matthaei, 
George L., et al, Microwave Filters, Impedance Matching 
Netware and Coupling Structures, New York, McGraw-Hill Maximum Temperature | ae on 
Book Company, Inc., 1964. The maximum operating temperature over which Avantek will 
guarantee performance for most cascadable amplifiers is—55 
to +125°C. Most amplifier characteristics are guaranteed 


To prevent possible permanent degradation of noise figure, it 
is recommended that not more than +13 dBm CW power be 
applied to the input of any cascadable amplifier Some ofthe 
high-output-power amplifiers such as the UTO-561 and — 
UTO-2025 have a higher maximum input power specification, . 
but these are the exception rather than the general rule. 


Low Frequency Gain over 0 to 50°C and —55 to +85°C. Upon special request 
(Outside Guaranteed Bandwidth) amplifiers can be tested and guaranteed up to +125°C. The 
The low frequency behavior of the input circuitry of many of maximum storage ternperue of most Avantek cascadable 
the UTO amplifiers follows the curve plotted in Figure 1. At amplifiers is -62 to +150°C. 

some point below the lower guaranteed frequency response = The “R” Series burn-in temperature is chosen so that the 
limit, the gain will gradually decrease until at approximately amplifier’s transistor junction temperature is as close to 
300 kHz, it will drop at a rate of approximately 6 dB per octave 150°C as possible during the burn-in. In some cases, for 
until unity gain is reached. | higher power units, the burn-in temperature will be below 


Designing circuits around UTO modules at low frequencies ? 00°C, but is typically 100 to 125°C on most amplifiers. 


must be done on a case-by-case basis since changes in input | oo 
impedance, VSWR and other parameters will appear when Power Dissipation And Thermal Considerations 


the units are operated outside the normal guaranteed = When operating under normal bias conditions, Avantek 
bandwidth. Avantek applications engineers can provide amplifier modules will dissipate as little as 55 mW for the 
answers to specific applications questions. GPD-252 to as much as 2.85 W for the UTO-561. For higher 


power units that will be operated at high case temperatures, 
care should be taken in choosing a circuit board material to 
prevent excessive junction temperatures. For more 
information on board material thermal characteristics, please 
see the application note on PlanarPak package mounting 
techniques. 

Gain Spec 
5 MHz | Minimum| , - Minimum Usable Signal Input Power — 
Amplifier Sensitivity‘ 


The lowest input signal power level which will produce a 
detectable output from an amplifier stage is determined by 
the thermal noise generated within the amplifier itself. Any 
signal below the “noise floor” will not produce any apparent 
change in amplifier output, since the signal to noise ratio be- 





comes unity. 
4 Note 1: For more detailed information see Design Feature article “Where 
0.1 1 10 100 1000 10000 Lies The Thermal Noise Floor?” at the end of this section published 
Frequency, MHz in Microwave & RF, July, 1984 


Figure 1. Typical Gain Response of UTO-502 
(Between Unity Gain Points) 


ee a CE 
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The following equation can be used to determine the thermal 
“noise floor”, and thus the minimum signal level that can be 
amplified by a cascadable amplifier stage. 


Py = —114 dBm + 10 log B + 10 log (10NF10—1) 


Where P,, = effective input noise power, or minimum ampiifi- 
able signal level. B = Bandwidth of amplifier system (in 
MHz); B is the 3 dB. bandwidth of the amplifier, or of any filter 
that is used ahead of the amplifier to limit overall bandwidth. 


Referring to Figure 1, the 3 dB bandwidth of a UTO-502 is 
approximately 1.3 GHz, and its guaranteed maximum noise 
figure (0O—-50°C) is 4.0 dB. 

So, for its full bandwidth, 


P,,=—114+10 log (1.3 x103) +10 log (104—1) = -81.1dBm 
or if the bandwidth is limited to 1 MHz, 


Py, =—114 + 10 log (1) + 10 log (104 — 1) =—112.2 dBm 


In many applications, the actual noise floor of the UTO 
amplifier is increased due to thermal noise produced by the 
input circuitry, tansmission lines, etc. For example, if the input 
circuitry ahead of the UTO-502 introduces 3.5 dB of loss, the 
loss would add directly to the noise figure; therefore, the effec- 
tive noise figure of the stage would be 7.5 dB. 


Note: For communications engineers working with noise temperature rather 
than noise figure, the effective noise temperature (Te) of a UTO ampli- 
fier in K can be found from: 


Te = 290(10*"9 1) 


Intercept Point 


If the fundamental input power vs. output power response of 
an amplifier is plotted on a log-log scale, it will have a 1:1 slope 
(see Fig. 2) in the linear operating region. It has been deter- 
mined that a plot of the second-order intermodulation prod- 
ucts of the amplifier, plotted on the same scale, will have a 
slope of 2:1 and the third-order products a slope of 3:1. 


Since the third-order spurious products are the most trouble- 
some, falling within the bandpass of even moderate 
bandwidth amplifiers, the intercept point is generally defined 
as the point where extensions of the first- and third-order 
responses intersect on the output power scale. Note that the 
second-order response plot will generally intersect at the 
same point as well, unless the amplifier design suppresses 
even-order responses (for example, push-pull stages). 


The plot of amplifier responses is a set of straight lines on the 
log-log scale. The slope of the line depends on the order; the 
fundamental has a slope of 1, the second-order has a slope of 
2 and the third-order has a slope of 3. The intersection of the 
fundamental and third-order yields the intercept point. 


When the amplifier is operating in the linear amplification 
range (i.e., below the 1 dB gain compression point), the levels 
of the spurious responses can be estimated accurately with a 
simple calculation or by using the nomograph. 


Referring to the typical amplifier response curve of Figure 2, 
the output power at 1 dB gain compression is +20 dBm and 
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SATURATED 





OUTPUT POWER (dBm) 


3rd ORDER 










-55 -45 -35 -25 -15 -5 0 5 15 
. INPUT POWER (dBm) 











_ GAIN = 25 DB 
POWER OUTPUT = +20 dBm 
(AT 1 dB GAIN COMPRESSION) 
__INTERCEPT POINT = +30 dBm. 


Figure 2. Input Intercept Point Graph 

the intercept point is +30 dBm, a difference of 10 dB. Since the 
difference between the slope of the second-order response 
curve and the fundamental curve is 1:1, the second-order 
spurious products will be the same distance down from the 
fundamental as the fundamental is from the intercept point at 
any output power. Similarly, since the difference between the 
slope of the third-order curve and the fundamental is 2:1, the 
third-order products will be twice the distance down from the 
fundamental as the fundamental is from the intercept point at 
any output power in the linear range. For example, if the ampli- 
fier is driven to +15 dBm output power, the second-order prod- 
uct will be suppressed to 15 dB below the output signal and 
the third-order product will be an additional 15 dB below 
the second-order product (a to a to a on Figure 2). If the ampli- 
fier was driven to provide 0 dBm output power, the suppres- 
sion of the second-order product relative to the output signal 
would be 30 dB and the third-order product would be an addi- 
tional 30 dB or 60 dB below the desired output (b to b to b on 
Figure 2). an 






AUTOMATIC NETWORK ANALYZER 
CHARACTERIZATIONS OF CASCADABLE 
AMPLIFIERS 


The data sheet for each amplifier has a printout from an auto- 
matic network analyzer. The measurements were made on 
random samples taken from current production runs and can 
be considered, within normal production variations, as typical 
of the characteristics of units currently being shipped. 


+ Contact your local representative, distributor -or field ealee office for further-Information. Listings are in the back of thle Data Book. 
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~ NOMOGRAPH NO. 1 
Intercept. 
Point 
(dBm) © 
+40 | 
~ Signal | 
+ Level 
(dBm). 
+30 +40 . 
. - Spurious | 
Response Level 
+25 +30 (dBm Down) 
2nd-Order 3rd-Order 
+20 +20 0 0 
+15 +10 5¢ 10 
+10 0 10€ 20 
45 -10 15 30 
0 20 20 
-+5s¢  -30 25 
—10 —40. 30 
-15 -50 353 70: 
~20 -60 





EXAMPLE 1 _. 

Given _ Intercept Point +30 dBm > 

| Output Signal Level -10 dBm 

Find Third-Order MLevel 7 


Line up ruler on +30 on Intercept Point Scale and—10 dBm on Signal 
Level Scale. Read -90 dBm on Nomograph 2 or 80 dB down on 
Nomograph 1. The spurious responses are at —90 dBm, or 80 dB 
down from the signals at -10 dBm. | 


The intercept point is given for the output level. When input levels 
are being considered, the amplifier gain must be taken into consid- 
eration, . Tie ee 


EXAMPLE 2 


Given _ Intercept Point +30 dBm . 
_ __ Input Signal -30 dBm 
| Amplifier Gain 30 dB 
Find — Third-Order Spurious Level at the Output © 
At the output, the two signals will be at 0 dBm (-30 dBm +30 dB). 





NOMOGRAPH NO. 2° 
Intercept 
~ Point 
. Spurious © 
Signal - Response Level 

' Level § 2nd-Order 3rd-Order ~_ 

_ (dBm) (-dBm) . (-dBm) 

+10 ¥. ¥ 10 


.30 
20 40 
30 50 
40 60 
50 70 
- 60 20 - 


70 90 





80 100 
90 ~ 110 





100 - 120 


Line up ruler on +30 dBm on the Intercept Point Scale and 0 dBm on 
the Signal Level Scale. Read—60 dBm on Nomograph 2 or 60 dB 
down on Nomograph 1. — pe te Os : 
Unequal signals must be converted to equivalent equal signals by 
subtracting from the stronger signal one third of the difference 
between the two signals measured indB. © = 

EXAMPLE 3 


Given Intercept Point+30dBm 
Output Signals at -3 dBm and at —18 dBm . 


Find  Third-Order Spurious Response 
Step 1. Find equivalent equal signal level | 
The difference between. two signals at -3 dBm and —18 dBm is 


15 dB. One third of 15 dB is 5 dB. Subtract 5 dB from -3 dBm. The 
resultant signal level, —6 dBm, is the equivalent equal signal level. 


Line up ruler with +30 dBm on the Intercept Point Scale and—8 dBm 
on the Signal Level Scale. Read 76 dB down on Nomograph 1, or 
—84 dBm on Nomograph 2. 


Figure 3. Dynamic Range Nomographs 
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S-Parameter Printouts _ | 
The action of the automatic network analyzer in measuring the S,, = input reflection coefficient, expressed at a ratio and 
S-Parameters of a cascadable amplifier can be explained by | angle— — — 

the extremely simplified schematic shown in Figure 4. Two ‘ 2 

directional couplers are placed. at the input and one at the “<p forward (dB) = 10 log Is,, 
output of the cascadable amplifier, and the power levels and 


Ss 2 be : . : 
phase angles are measured at each of the terminals. | al onward neeron gen 


.". gain (dB) = 10 log S,,2, and/G,, = insertion phase shift ® 


By reversing the UTO in the setup — 


a le, | | 
Sie es F,-OF 
: eo Ty J>F 2- OF, | 
= = and | 7 
a 


ee 
_ Wal Ancor 


50-ohm Load 





Figure 4. S-Parameter Measurements. ae [F, | 
. and S,, = output reflection coefficient, expressed as a ratio 
If the amplifier is placed in the circuit in the forward direction: and angle. 

ae | 6 .".p rev (dB) = 10 log |S. |? 
Se Ee OR, —- OF, P ( )= og 1S, | 

1 ; 

ea | S.. | * = reverse insertion gain 
LF. | = 

S, = — = /oF,-OF, 


F,| -s ? .". reverse isolation (dB) = 10 log] S,,| ? 


Shown below is the typical S-Parameter data for the UTO-502 amplifier. 











S-PARAMETERS bo | BIAS = 15 VOLTS 
FREQ ___ Sn Se eee oT, 
MHz Mag Ang dB Ang | dB ~ Ang Mag Ang 
100.00 '.030, © 73.6 14.66 157.7 | —20.54 5.4 .025 —153.0 
200.00° .056 69.3 1455 139.9 © ' —20.63 -12.2 .040 —  —464.0 
300.00 .073 63.1 14.59 119.8 -20.54  j$ -19.8 .062 178.5 
400.00 .079 §9.3 14.50 99.4 -—20.72 —27.0 086 161.3 
500.00 .074 62.4 14.59 80.1 - —20.54 —35.8 | : _ 116 143.5 

600.00 .066 84.8 14.68 59.7 -20.72 —43.4 139 126.3 . 
700.00 .093 115.5 14.83 38.1 —20.54 —51.7 164 106.3 
800.00 173 125.4 14.73 16.9 —20.82. -61.9 177 86.0 
900.00 .293 120.1 14.76. -8.3 —21.11 —-74.6 .179 60.4 

1000.00 _ 438 ~ 108.3 . 14.47 -82.7 -21.51 —86.9 — .154 (81.6 — 

At 300 MHz the UTO-502 S-Parameters were: Other-Parameter Printouts 

. i The second printout for each amplifier type indicates the gain, 

11 = input reflection coefficient phase angle, deviation from the computed linear phase vs. 

= 073 /63.1 frequency curve, gain flatness, group delay, VSWR and 


reverse isolation for the specific sample. 


An example of the typical numerical readings data provided 
= 5.365 1198 | for each amplifier is shown below. 


S,. = reverse insertion gain 

.094 —19.8 

output reflection coefficient 
073 “178.5 


S., = forward insertion gain 


” 
tl 


SS ee TE eS SE a LD TS SES a SG Sa EC 
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AUTOMATIC NETWORK ANALYZER MEASUREMENTS (Typical production unit at +25°C ambient) 


NUMERICAL READINGS 
FREQ VSWR GAIN PHASE PHASE 
MHz IN dB DEG DEV 
100.0 1.06 14.88 159.07 —1.71 
150.0 1.11 14.78 149.98 —35 
200.0 1.13 14.74 140.11. 21 
250.0 1.14 14.74 128.87 —.58 
300.0 1.17 14.81 119.31. 30 
350.0 1.18 14.67 109.49 .90 
400.0 1.19 1468 98.24 10 
450.0 1.19 14.79 88.51 81 
500.0 1.19 14.76 78.37 1.11 
550.0 1.19 14.81 68.04 1.23 
600.0 1.18 14.83 57.17 79 
650.0 1.23 14.74 46.35 41 
700.0 1.29 14.85 34.54 —.94 
750.0 1.41 14.89 24.51 —.54 
800.0 1.56 14.77 12.88 -1.73 
850.0 1.77 14.71 23 — 
900.0 2.02 14.62 11.75 — 
950.0 2.41 14.32 —24.58 —_— 
1000.0 2.82 14.15 -37.67 _ 
1050.0 3.34 13.77 —49.83 — 
1100.0 4.20 13.26 -—60.89 — 
1150.0 5.33 12.88 -73.51 —_ 
1200.0 6.49 12.10 -—86.00 _— 
LINEARIZATION RANGE 100.0 MHz 
to 
800.0 MHz 


Note that there are two phase deviation columns, measured 
over different frequency ranges. Differences in phase devia- 
tion figures between the two columns results from the fact that 
the network analyzer calculates the linear phase/frequency 
curve based only on the points measured within the specified 
frequency range (refer to Phase Linearity for additional 
explanation). | 


For a more complete discussion of both the operation of the 


automatic network analyzer and the meaning and use of. 


S-Parameters, a good reference is S-Parameters. ..Circuit 
Analysis and Design, Application Note 95, which is available 
from Hewlett-Packard. 


Group Delay 


If a single frequency signal is applied to the input port of any 


device, active or passive, its relative phase at the output port 
will be shifted by an amount related to the time jit takes to 
propagate through the device. This single-frequency phase 
delay may be expressed by the identity: 


ers 

In an ideal device, phase delay would be directly proportional 
to frequency and the t, term would always remain constant, 
regardless of the frequency (or multiple frequencies) of the 
applied signals. 


In actual devices, the propagation velocity (and, therefore, the 
phase delay) always has a non-linear relationship to the 
applied frequency. If two frequencies are applied to the input 
port of an actual device, each will be propagated ata different 
velocity and the modulation envelope (caused by the beating 
of the two frequencies) will be propagated at a third—the 
envelope or group velocity. 


BIAS = 15.00 VOLTS 


PHASE GROUP DELAY .. VSWR ISOL 
DEV ns - OUT dB 
-72 — 1.06 - . 20.91 

35 53 1.10 20.51 
65 59 1.12 21.06 
-.40 58 1.15 20.82 
21 54 1.16 20.69 
55 59 1.21 21.10 
—.51 58 1.25 20.98 
—.07 55 1.25 20.81 
—.04 57 1.29 20.89 
— 59 1.35 ~ 20.52 
— .60 1.38 20.58 
— .63 1.40 21.01 
—_— 61 1.41 20.86 
_— .60 1.45 20.78 
— .67 1.45— 21.09 
— .68 1.43 21.20 
_— .69 1.39 21.26 
— 72 1.38 21.47 
— 70 1.33 22.11 
— .64 1.29 21.94 
— .66 1.27 22.13 
—_ 70 1.27 23.24 
— .68 1.29 23.94 
100.0 MHz 
to 
500.0 MHz 


The group delay of a device is directly related to the rate of 
change of phase shift vs. frequency, and can be expressed in 
units of time with the identity: 


do 

| do . | 
Group delay may be measured by varying the frequency of the 
signal in small increments, measuring the corresponding 
change in phase of the output signal: 214 





ty 


Aon 
4 = “360° fn 


Alternatively, if the input waveform consists of an amplitude 
modulated carrier, the group delay is directly related to the 
phase shift of the modulation envelope as the carrier is swept 
through the bandwidth of interest. The group delay measured 
in this manner can be expressed by: 


gn 
4 = Fx 360° 


It will be seen from the automatic network analyzer printouts 
that the group delays of the production sample amplifiers are 
less than 1 ns per stage (the UTO-504, -521 and -523 have 
two stages) and relatively constant over the entire operating 
bandwidth. 


Since there is no appreciable interaction between the group 
delay of UTO, UTF and UTL devices when they are oper- 
ated in a conventional 50-ohm microstrip environment, the 
total group delay of a cascade of these modules will be 
approximately equal to the sum of their individual group 
delays (plus the group delay introduced by transmission line 
sections), t, cascade = ty +.. + tg. 


a 
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In applications where the modules are used in other than 
50-ohm circuits, where the impedances they see vary widely 
with frequency or when the cascade group delay must be 
determined precisely, the group delay of the complete cas- 
cade should be measured using a swept modulated signal 
source and vector voltmeter set-up or with an automatic 
network analyzer. 


t, = single frequency phase delay (in seconds) 
t, = group delay (in seconds) 
$ = carrier phase shift (in degrees) _ 
f = carrier frequency (Hz) 
@ = carrier frequency (radians/second) 
Ao = modulation envelope phase shift (in degrees) 
f, = modulation frequency (Hz) 


Phase Linearity | 


As previously discussed (see Group Delay), an ideal active 
device, such as an amplifier, would exhibit a linear relation- 
ship between signal frequency and phase shift. A plot of this 
“ideal” relationship would result in a’ straight line curve with 
slope dependent on the effective electrical length of the 
device. In-practical situations, the curve will not be a perfectly 
straight fine, but will exhibit perupanons of a few degrees to 
either side of linear. , 


Phase linearity of a device is usually expressed as the maxi- 
mum deviation from the linear curve within the band of interest 
or.simiply by reference to a listing of the phase deviation at a 
number of discrete frequencies. Such a listing is presented for 


most amplifiers, and it will be seen that the phase deviation is 


never more than a few degrees from linear. © 


In producing the phase deviation data, the automatic network 
analyzer first measures the relative phase shift through the 
amplifier at a number of frequencies specified by the pro- 
grammer. Next, using the method of least squares, it fits the 


actual data points toa straight-line curve which becomes the 


“ideal” curve for the particular amplifier. Finally, it prints out the 
deviation from this straight line at each of the specified 
frequencies. This process of fitting accounts for the differ- 
ences in deviation in the two “PHASE DEV" columns of each 
ANA printout—in each case the number of points (and the 
values of some of them) over which the “fit” was made differs. 


Curves in Figures 5a, 5b, 5c and 5d show the typical phase 
shift of several UTO amplifiers as a function of input power. 


_Phase Change vs. Input Power at 70 MHz 


at +25 and +100°C 


ms Input Power,dBm 
. _ Figure 5a. UTO-501 Phase Change 
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Phase Change vs. Input Power at 70 MHz 


Input Power, dBm 
Figure 5b. UTO-513 Phase Change 





For both of the above amplifiers the typical output compres- 
sion point was approximately +0.5 dBm. The gain of the 
UTO-501 is typically 15.1 dB at 70 MHz, and the gain of the 
UTO-511 is typically 17.4 dB at 70 MHz. Input compression 
points would be —14.6 dBm for the UTO-501 and —16.9 dB for 
the UTO-511. In both cases no phase shift took aves until the 


ns level areas 0 dBm. 


Phase Change vs. Input Power at 70 MHz 


Change in Output Phase, Deg. | 
+ 


4 
i) 
Ga 





Input Power, dBm. 


Figure 5c. UTO-513 Phase Change with DC Bias 
of +15 Volts 


At 15-volt bias, the output compression level of the 


_UTO-513 is +10 dBm and its gain is 16.5dB at 70.MHz. 


Input compression would be -6.5 dBm. Although its phase 
began to shift with a 0 dBm input power, its phase shift is 
only —2.5° at +10 dBm (100°C) pouhen to -5, 0° for the 
UTO-501 and ene | : 


Deg. 


H 
£ 
z 
: 
$ 
S 


-30 
~40 
50} 
-60 


& 


Input Power, dBm _ 
Figure Sd. UTO-821 Phase Shift | 


- The UTO-521 hae an input compression point of 23.5, dBm 


and consequently starts to exhibit a cea shift with inh 
powers exceeding —17 dBm. Age 


+ Contact your local representative, distributor. or field sales office for further Information. Listings are in the back of thie Data Book. 
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Phase and Gain Matched UTO Modules 


Through the use of a programmed selection procedure on the 
automatic network analyzer, Avantek can offer selected 
groups of two or more thin-film amplifiers with closely- 
matched phase and/or gain characteristics, or with phase 
and/or gain tracking over a specified range. Please contact 
the factory for further information on how we can meet your 
matching or tracking specifications, whether you need just 
one set or have long-term production requirements. 


Pulse Response 


Cascadable amplifiers are ideally suited for pulse amplifica- 
tion applications because of their extremely wide bandwidth. 
Shown below are some oscilloscope photographs showing 
the rise time and fall time of the UTO-1002 (Figures 6a, 6b and 
6c) and UTO-1521 (Figures 7a, 7b and 7c) amplifiers under 
pulsed conditions. The response is shown for input levels both 
below and above the 1 dB gain compression level. The brack- 
eted number following the model number indicates how far 
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yw Figure 6a. UTO-1002 (-10 dB) : 
Input Pulse Width = 50 ns 

5 Vertical Scale = 20 mWidiv 
= Frequency = 100 MHz 


Figure 6b. UTO-1002 (1 dB GCP) F 
Input Pulse Width = 50 ns} 
Vertical Scale = 0.1 V/div 

Frequency = 100 MHz 


@ Figure 6c. UTO-1002 (+3 dB) 
) Input Pulse Width = 50 ns 

i Vertical Scale = 0.1V/div 

, Frequency = 100 MHz 


Figure 7a. UTO-1521 (1 dB GCP) as ass oo) 
Input Pulse Width = 1 us 

Vertical Scale = 0.1 V/div | 

Frequency = 100 MHz 


Figure 7b. UTO-1521 (+ GCP) 
Input Pulse Width = 1 ps 
Vertical Scale = 0.1 V/div 
oe 2 Ge Frequency = 100 MHz 


Figure 7c. UTO-1521 (+5 dB) 
Input Pulse Width = 50 ns 
Vertical Scale = 0.1 V/div 

Horizontal Scale = 0.2 us/div 

Frequency = 100 MHz 


the input signal has driven the output of the amplifier being 
characterized relative to the 1 dB gain compression point, i.e., 
the notation (-10 dB) indicates that the amplifier output is 
10 dB below the 1 dB gain compression point. Unless other- 
wise indicated, the horizontal scale is 20 nsec/division. 


The UTO-1002 is a single-stage amplifier with a specified 
frequency response of 5 to 1000 MHz, a typical gain of 
14.5dB and a typical 1 dB output compression point of 
+8.5 dBm. The UTO-1521 is a three-stage amplifier with a 
frequency response of 1 to 1500 MHz and a typical 1 dB out- 
put compression point of + 16 dBm. 


It should be noted that the performance of an amplifier 
module in pulse operation is strongly influenced by the char- 
acteristics of the external circuitry. Any transmission line 
sections, stray reactances and electrical lengths have their 
individual effects, as does the particular circuit layout 
surrounding the amplifier module. 
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Calculating The Low mrequency uyeeonee Of A 
GPD Amplifier 


Neither the 460 nor the 1060 series GPD amplifiers have inter- 
nal coupling capacitors. These, along with the DC bias bypass 
capacitor, must be provided in the external circuit. By select- 
ing the values of the capacitors, the low frequency roll-off point 
may be set as close to DC as required. 


The design curves of Figures 8b and 8c can be used to deter- 
mine the proper input, output and bias bypass capacitor 


values. Figure 8b provides the required capacitor value for the oh — —H 
desired frequency response. Figure 8c will provide the gain OE Sf 

roll-off. 

For example, to nee a dai waabanayresonee to 200 Hz, SSS Si aas a = 
from Figure 8b, a popeciveualue of 50 WF should be used. Gain will be down approx. +— Peet 
From Figure 8c it can be seen that if 50 .F capacitors are used aig if these values are = [7] LN 
the gain of the amplifier will only be reduced by 0.05 dB at : : 1 VN 


200 Hz. At 100 Hz the roll-off would be 0.2 dB, at 50 Hz the 
roll-off would be 0.85 dB and at 30 Hz the gain would be 
reduced by 3 dB. 





Figure 8b. Capacitor Values for Amplifier 
Low Frequency Response 


it tH 
at | | TL 
IY 


REDUCTION OF GAIN (d dB) < = 20 log 
(1 —|T}?) WITH BOTH INPUT AND 
OUTPUT COUPLING CAPACITORS 


WHERE, [T| = x 


V (eZ + x? 


Approximate Reduction in 
Gain Due to Input and 


AND X= 576. 
—§ 2S 2 
0.1 0.2 0.5 2 5 
Normalized Frequency for Any Given Frequency 


eg. 200 Hz Low End, C = 50 pF. Three Places. and Capacitance Obtained: From Figure 8b 





Figure 8a. GPD Circuit oo Figure 8c. 


’ 
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INSTALLATION 


All cascadable thin-film amplifiers and associated limiters, 
attenuators and AGC amplifiers are designed to operate with 
unconditional stability and performance similar to their guar- 
anteed specifications when installed in a properly designed 
50-ohm microstripline PC board. Oscillation or other problems 
encountered can be directly traced to improper layout of the 
PC board, improper grounding of the devices to the board or 
the board to the case or chassis in which it is installed, or the 
lack of RF bypassing on DC leads when required. 


In this section basic information on microstrip circuit design 
will be presented to allow a designer to properly plan his 
custom microstrip board to avoid any “surprises” when it is 
turned on.. | pe 


Microstripline Characteristics 


A microstrip transmission line is fabricated with a single nar- 
row conductor on one side of a relatively thin sheet of dielec- 
tric medium with a large area of ground plane on the other 
side. Generally the dielectric sheet is in the form of either a 
ceramic substrate for thin- and thick-film hybrid integrated 
circuits or PC board material for assemblies. 


Electrically, a microstripline behaves like a two-wire transmis- 
sion line with the second conductor formed by the image of the 
physical conductor appearing on the ground plane. 


The characteristic impedance of a microstripline is deter- 
mined by the width of the conductor and the dielectric constant 
and thickness of the substrate material on which it is 
fabricated. For the 0.062 in. thick, G-10 glass epoxy PC board 
material (1 0z. clad, both sides) used in the Avantek boards 


(and-widely used elsewhere), a 50-ohm stripline is always. 


0.10 in. wide. 


Ina practical application, other conductors also appear on the 
microstrip board for DC bias and control voltages. The widths 
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Figure 9. Avantek TB-4 Microstrip Board (Showing Connections to Modules) 


OUTPUT 


ia 
3] 


me 


O 


oot ew agent 

OUP cde ad 

a| GS] e | fa 
—— 





-15VDC JUMPER 


of these conductors are relatively unimportant so long as they 
are narrow compared to the large grounded areas which 
make up the bulk of the conductor side of the board to provide 
as much shielding and isolation as possible. | 


Figure 9 is the layout of the Avantek TB-4 microstrip circuit 
board, which can accept up to four modular devices with provi- 
sions for all RF and DC bias and control voltage connections 
to any Avantek TO-8 modules. There are also provisions for 
the dropping resistors required when 24-volt, 15-volt, and 
5-volt modules are mixed in one cascade. 


The figure shows how the modules are installed and connec- 
tions made. Position A shows the connections to a UTF 
attenuator; position B, to a UTL limiter amplifier; position C, to 
a UTO requiring a dropping resistor to lower the available sup- 
ply voltage; and position D, to a UTO operating directly from 
the available supply voltage. Note the use of jumpers when 
dropping resistors are not required. | | 

All connections to the pins on the modular devices are made 
via conductors on the bottom, or circuit, side of the board. The 
top, or ground plane, is left completely clad except for the 
clearances milled around the holes drilled to pass device pins 
to prevent unintentional short circuits. 


Since the ground plane side of the board is left completely 
clad, it assures both a good ground and effective heat sink 
when modules are clamped to it. Modules may also be se-. 
cured with conductive epoxy or other means, so long as the 
cases are in intimate thermal and electrical contact with the 
ground plane. | , 


On the conductor side of the board, all of the unused con- 
ductor areas are effectively interconnected to the ground 
plane and the entire board is grounded to the case or chassis 
via mounting hardware. In addition, a “straight line” circuit lay- 
out assures that there will be a minimum of coupling between 
module inputs and outputs. 










+15 VDC +24 VDC 
UTO.  UTO. 


INPUT INPUT 









OUTPUT 


Cd 
a 





SIGNAL 
OUTPUT 


C 





DC AND RF 
GROUND 





DROPPING +24 VDC 
RESISTOR CASCADE 
VOLTAGE 


INPUT 
+24 VDC 
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Bypassing Of DC Leads 

It is always a good practice to provide RF bypassing of power 
and control leads entering the PC board, particularly when the 
power supply and control circuitry is located some distance 
away. This practice will prevent unwanted signals and exter- 
nally-generated noise from entering the cascade.* RF chokes 
or ferrite beads on the input power and control leads as well as 
noninductive bypassing capacitors of approximately 0.001 to 
0.1 1F installed at the bias pins of each of the modules should 
prevent any possibility of noise ingress or RF feedback.** 


“Bias and control pins of Avantek TC series cases, and UTC factory- 
assembled and packaged cascades are provided with by—passing. 


**In a few cases, small chokes or ferrite beads on the jumpers carrying power 

? between modules on the PC board may be advisable as well—particularly 

on high-gain cascades where feedback between stages is occasionally 
experienced. 


ASSEMBLY INSTRUCTIONS FOR AVANTEK TB BOARD 
AND TC CASE 


The steps listed below and Figures 10a, b and c apply to the 
assembly of TO-8 modules into Avantek TB Series printed 
circuit boards and TC Series cases. 


1. Cut all four pins to a length of approximately 3/16 inch. 


2. Insert modules into TB Series printed circuit board. As the 
board is viewed from the circuit side, (see Figure 10), the 
module selected for input is placed on the left. 


3. Bend the module leads slightly to hold the unit loosely to 
the board. Do not solder until after Step 7. 


4. Place the board, with module attached, into the TC Series 
case in the manner shown in Figure c. 


5. With the 0-80 x 3/16 stainless pan head screws provided, 
secure the board firmly to the case. (This step ensures 
proper contact between the module and the circuit board 
ground plane for both RF stability and heat dissipation.) 


6. Install the DC feedthrough(s), ground terminal and 
connectors. 


7. Bend module leads flat against the printed circuit (see 
Figure 10b, then solder. 


Figure 10a Figure 10c 


GROUND 


RFout 


e) 


+DC 
VOLTAGE CASE GROUND 


Figure 10b 


Figure 10d 





8. Wiring: 

a. If only modules with the same DC supply voltage are 
used, simply solder jumper wires between the DC 
voltage lines of the adjacent stages. Then, solder an- 
other wire between the DC voltage feedthrough and 
the DC voltage line adjacent to it. 


b. If modules of different supply voltages are cascaded, 
varying DC bias voltages become a factor. If all units 
are biased from the same supply, provision must be 
made to drop the high voltage supplied to the lower 
voltage. The appropriate resistor is soldered on the DC 
voltage line between stages where the high to low volt- 
age transition occurs. Then, jumper wires are soldered 
between the DC voltage lines of the other adjacent 
stages. Finally, a wire is soldered between the DC 
voltage feedthrough and the DC voltage line adjacent 
to it. 


Assembly Instructions For Customer-Supplied 
Circuit Board 


The steps below apply only to the assembly of Avantek mod- 
ules into microstrips or stripline circuits other than Avantek TB 
Series printed circuit boards. CAUTION: The Avantek mod- 
ules are designed for use in a 50-ohm microstrip system and 
the package must be adequately grounded! 


1. After cutting the pins per Step 1, install the module directly 
on the circuit board ground plane with the RF Input, RF 
Output and DC Voltage pins (see Figure 10) passing 
through the board to the circuit on the other side. Be 
careful that these pins do not short out to the ground plane. 


2. Using the clamp provided, secure the module firmly to the 
ground plane. Figures 10d and 10e show the proper posi- 
tioning and installation of the mounting clamp. (This step 
ensures positive contact between the module package 
and the ground plane so that no problems with VSWR or 
oscillation in a multistage system will be encountered.) 


3. Bend the RF Input, RF Output, DC Voltage and GND pins 
flat against the proper portions of the printed circuit, then 
solder in place. 


Figure 10e 


Figure 10. Assembly Procedures for MiCamp Amplifier Cascades 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Materials Supplied Clamp Screws, Nuts, Washers | 


Customers can purchase modules, printed circuit boards: 2. TB Series Circuit = CircuitBoard(s) 
(see Figure 11) and cases individually or as factory-integrated Board(s) Circuit Board Mounting 
assemblies (see Figure 12). Materials Supplied with specific i | Screws 
orders are as follows: ; 3. TC Series Case(s) = Case(s) 
youorder. Shipment willinclude* | eae lectannioalr hati 
1. Individual modules Module | | Ground Terminal, Washer, 

| Mounting Clamp | | | RF Connectors (specify type) 





Figure 11. Circuit Boards (shown actual size) 


. Case, TC-4; Board, TB-4 
. Case, TC-4; Board, TB-3 
. Case, TC-2; Board, TB-2 
. Case, TC-2; Board, TB-1 





Figure 12. Typical Assemblies 
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CASCADED PERFORMANCE 


With over 100 Avantek thin-film amplifier modules from which 
to choose, it is simple to design a cascade offering practically 
any required combination of performance. characteristics. 
Figure 13 shows a typical cascade. 


1ST 
GAIN 
STAGE 


2ND 
GAIN 
STAGE 


POWER 
STAGE | 





Figure 13. Typical Cascade of Amplifier Modules. 


In most cases, the first module is selected to provide the 
required cascade noise figure and the final module to provide 
the necessary cascade output power. If additional gain is 
required, intermediate modules are included—taking care to 
assure that the power output of each intermediate module is 
high enough to sufficiently drive the following stage, yet notso 
high that it will cause saturation. The entire cascade design 
process is very straightforward, with quite accurate results 
possible by simply using a few “rules of thumb,” as listed 
below: 


Bandwidth 


Since cascading does not affect the bandwidth of the individ- 
ual modules, the overall bandwidth of a cascade will be de- 
fined by the. module having the smallest bandwidth. Note, 
though, that the bandwidths specified for each modular ampli- 
fier is the guaranteed operating frequency range, and that the 
modules will provide significant amounts of gain at much 
lower and usually much higher frequencies. 


Gain 

The minimum gain of a cascade will be the sum of the mini- 
mum gains of each of the cascaded modules so /ong as none 
of the modules are driven into saturation by signal levels ap- 
plied to the cascade. 


Gain Flatness - | 

The following table (Figure 14) provides a conservative esti- 
mate of the overall gain flatness of a cascade, based on the 
number and type of modules used. 


Bandpass Flatness in dB 
No. of Gain Stages 


3 


UTO Series 





Figure 14. Approximate Gain Flatness of Avantek 
Modular Amplifiers. 
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NOISE FIGURE 


The noise figure of a cascade can be calculated from the 
equation: 





efecto Fy-1 
nora Gy 7 G1Ge ae G1Go... Guy 


Where F, and F,, are the noise figures (in numeric form, 


F = log- <a) of the 1st and Nth stages respectively and G, 


and G, are the gains (in numeric form, G = log- <8) of the 


1st and Nth stages. 


Referring to the noise figure equation, the noise figure of a 
cascade consisting of a UTO-511, UTO-502 and UTO-513 is: 





UTO-511 


G = 31.62 (15 dB) 
NF = 2.5 dB, F = 1.778 
UTO-502 G = 25.12 (14 dB) 

NF = 5.5dB, F=3.55 
UTO-513 G = 39.81 (16 cB) 
NF = 6.0 dB, F =3.98 


3.55 — 1 3.98 — 1 


31.62 * (31.62)(26.12) * 1-862 


Fo = 1.778+ 


NF, = 2.701dB 
Overall gain = 15 dB + 14 dB +16 dB = 45 dB 


The first stage of a cascade contributes the bulk of the noise 
figure. In this case, 


First stage NF contribution = 2.5 dB (2.5 dB NF amplifier) 
Second stage contribution = 0.192 dB (5.5 dB NF amplifier) 
Third stage contribution = 0.009 dB (6.0 dB NF amplifier) 


When a fixed, variable or electrically-variable attenuator (such 
as one of the UTF Series) or an unintentional loss is inserted in 
an amplifier cascade, its overall effect on the system noise 
figure will vary with its position in the cascade. The loss of the 
attenuator (in dB) adds directly to the noise figure of the 
succeeding amplifier stage. For example, a 2.5 dB NF 
UTO-511 preceded by 10 dB of loss will exhibit an overall 
12.5 dB noise figure. This effect is demonstrated in the follow- 
ing example, which consists of the same UTO cascade as pre- 
viously investigated, with the addition of a 10 dB attenuator 
placed in various positions. 





+ Contact your local representative, distributor or field eales office for further Information. Listings are in the back of thle Data Book. 





Application Note 
Cascadable Amplifiers 





ist STAGE 





NF UTO-511 = 10 dB + 2.5dB =12.5dB F=17.78 


3.55 — 1 3.98 — 1 


3162 * (al.e2y(26.12 * 


Fo = 17.78 + 


NF, » 125dB Go= 35dB 


2nd STAGE» 


oe oP 


NF UTO-502 = 10 dB + 5.5dB =15.5dB F =39.81 


354-1  3.98-1 
Fo = 1.778+ “S565 * (31.62)(25.12) 






—10 dB 


+ 2.871 


NF, - 458dB G,- 35¢B 


3rd STAGE 
-10 dB 


NF UTO-513 = 10 dB + 6.0dB =16dB F =39.81 


3.55 — 1 39.81 — 1 


Fo = 1.78 +"37e5” + Gi.62)(25.12) * 7°" 





NF, = 2.8dB Go= 35dB 


4th STAGE 


NF = same as W/o attenuator 
Go = 35dB 
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As a general rule, the noise figure contribution of subsequent 
stages will be rather small if the gain of the first module is 
greater than approximately 15 dB. (See Figure 15.) 


Second Stage 
Noise Figure 


First Stage 


Noise 
Gain 
dB dB 3 dB 8 dB 


If the gain of the first stage is less than 15 dB, the noise figure 
of the second stage will make a significant contribution to the 
overall noise figure of the cascade. For example, ifa UTO-509 
is cascaded with a UTO-544, its noise contribution would be 
0.52 dB and the noise figure of the cascade would be 3.52 dB. 


UTO-544 
UTO-509 





On the other hand, if a higher-gain amplifier such as the 
UTO-517 is cascaded with the UTO-509 the second stage 
contribution is not as great. | | 


Model Noise 
Number Figure Gain 


UTO-517 3.0 dB 22 dB 
UTO-509 5.5 0B 





The second stage contribution would only be approximately 
0.03 dB and the noise figure of the cascade would be 3.03 dB. 


Mathematically, the overall noise figure of a cascade of am pli- 
fiers will always be lower if the second stage amplifier is alsoa 
low-noise amplifier. However such a cascade will not provide 
a higher output compression, and most important will not be 
as stable over temperature. For example, the UTO-502 has a 
gain variation of only 0.3 dB over the —55 to + 85°C tempera- 
ture at 400 MHz whereas the UTO-510 has a 0.8 dB gain vari- 
ation. Moreover, the reduction in noise figure in going from a 
UTO-510/UTO-510 cascade to a UTO-510/UTO-502 is only 
0.07 dB. —_ 
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The need to cascade two low-noise, low-level amplifiers 
would be in those applications where current drain is critical or 
where the second stage amplifier is expected to provide some 
limiting. | 


Power Output 


In the usual cascade, when the amplifier modules are 
arranged in order of ascending output power (i.e., the output 
power of each stage matches the input power requirements of 
the following stage), the minimum output power of the 
cascade will be approximately 1 dB less than the guaranteed 
output power of the last module alone. For example, if the 
following two amplifiers were cascaded: 


Input Power 
1 dB Comp. 
(dBm) 


Power Output 
1 dB Comp. Gain 
(dBm) (dB) 


Model 
Number 


UTO-502 +7.0 
UTO-509 +20.0 





the estimated 1 dB compression point for the cascade would 
be +19.0 dBm. “a 


On the other hand, if there is a differential between the output 
power of the driver amplifier and the input compression point 
of the following stage, then the power output of the last stage 
needs to be degraded by the differential plus 1.0 dB. For 
example, if the following two amplifiers were cascaded: 


Power Output 
1 dB Comp. Gain 
(dBm) (dB) 


Input Power 
1 dB Comp. 
(dBm) 


Model 
Number 


UTO-543 +6.0 





UTO-509 +20.0 


the estimated 1 dB compression point for the cascade would 
be +18 dBm. 


- Theoretically if the driver amplifier provides sufficient input 
power, there should be no degradation in output power of the 
last amplifier in a cascade. However, this requires driver am- 
plifiers having an output power approximately 5 dB greater 
than the input compression point (guaranteed output power 
minus module gain) of the following module. For example, if a 
UTO-503 is to be driven to its full +13 dBm output power, the 
input power should be [+13 dBm —9 dB (stage gain) +5 dB 
(excess drive)]. 


Input Power 


In the previous noise figure cascade, suppose the fixed 
10.0 dB attenuator is replaced by the UTF-025 voltage con- 
trolled attenuator. Attenuation can then be varied over a 2 to 
35 dB attenuation range to maintain the output power of the 
cascade at a constant +14 dBm (1 dB compression point for 
the UTO-513). Locating the attenuator near the input port of 


the cascade controls the signal power level applied to the . 


entire cascade, while moving it toward the output will permit 
earlier stages to saturate on high input signals. The location 
will prove important in AGC loop and other gain leveling appli- 
cations. (See the tables in Figure 16.) 


For such a cascade, we assume that: - 


1. UTF-025 is varied through the 2 to 35 dB attenuation 
range; 


2. No stage may be permitted to provide more than its 1 dB 
gain compression point output power (i.e., no stage may 
approach saturation). : 


In summary, the maximum input power range is obtained 
when the UTF-025 attenuator is placed between the first and 
second gain stages. 








Input Power Attenuation 
Level Range Range 
(dBm) | (dB) 
—29 to +4 
—29 to—17 12 
—29 to —22 


Location of 
UTF-025 in 
the Cascade 


1st Stage 
2nd Stage 
3rd Stage 





Output 
Power 
(dBm) 
























Third-Order Two-Tone Intercept Point 


When cascading amplifiers, a 3 dB reduction in the output 
intercept point of the output stage will occur if the driving 
amplifier output intercept point is equal to the input intercept 
point of the output amplifier. As a conservative rule, a 5 dB 
differential is required between the output intercept point of 
the driving amplifier and the input intercept point of the output 
amplifier to preserve the output intercept point of the cascade. 
To calculate the overlap, refer to the typical curves of the third- 
order, two-tone intercept point for each amplifier. The inter- 
cept point is often quite sensitive to frequency and should be 
calculated on a ‘worst case frequency” basis. 


VSWR 


Avantek cascadable amplifiers have been designed to oper- 
ate in a 50-ohm system. Both the input and output impedance 
of each amplifier is carefully matched to 50 ohms by using 
internal feedback. Resistive values are stabilized through 
high temperature heat treating, and very precisely set with 
laser trimming. Impedance matching at the upper frequencies 
is achieved through LC matching and reactive. feedback 
compensation. In cascade applications, there may be some 
VSWR degradation in the upper frequencies of the band. 
However, in the lower portion of the amplifier’s bandwidth 
there is virtually no VSWR degradation due to cascading 
several amplifiers. 


Phase Linearity 


When several am plifier stages are cascaded, the phase 
response deviations are algebraically additive. The deviations 
will tend to cancel at certain frequencies and add at others. 


As a rule of thumb: The worst case phase nonlinearity of a 
cascade of UTO, UTF and UTL modules will be approximately 
equal to the sum of the average phase nonlinearities of the 
individual modules. For example, if three modules are added 
with typical phase nonlinearities of +2°, +3° and +4°, an esti- 
mate of the overall phase nonlinearity as +9° will represent the 
worst case. 


For a more accurate determination of the actual phase char- 
acteristics of a cascade, the completed cascade should be 
measured using the automatic network analyzer or other 
technique. 


Avantek, Inc. - 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, distributor or -field ealee office for further Information. Listinge are In the back of this Data Book. 
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1st STAGE 


Gain (dB) 
Output Power (dBm) 
Input Power (dBm) 
Input Power of Cascade for 
+14 dBm Power Output (dBm) 
For Min Attn 
For Max Attn 


bw 


Gain (dB) 
Output Power (dBm) 
Input Power (dBm) — 
Input Power of Cascade for 
+14 dBm Power Output (dBm) 
For Min Attn 
For Max Attn 


hb © 





3rd STAGE 






Gain (dB) 
- Output Power (dBm) 
Input Power (dBm) 
Input Power of Cascade for 
+14 dBm Power Output (dBm) | 
For Min Attn....... 
For Max Attn ...... 


are 


Figure 16. Effects of a Voltage Controlled Attenuator in a Cascade. © 
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Group Delay 
The group delays of typical UTO amplifiers are less than 1 ns 


per stage and relatively constant over the entire operating 
bandwidth. 7 


Since there is no appreciable interaction between the group 
delay of UTO, UTF and UTL devices when they are operated 
in a conventional 50-ohm microstrip environment, the total 
group delay of a cascade of these modules will be approxi- 
mately equal to the sum of their individual group delays (plus 
the group delay introduced by transmission line sections), 
t, = ‘a, ten + ta: 


DC Bias __. 


The minimum and maximum specification of any cascadable 
amplifier is guaranteed only when the bias voltage is supplied 
atthe rated value +1% regulation. Other bias voltages may be 
used, allowing the designer to tailor the performance of the 
amplifier to ‘his requirements. For example, referring to the 
typical gain curves for UTO-503 on page 3—44, it can be seen 
that by decreasing the input voltage. of a UTO-503 from its 
rated 24 volts to 15 and 12 volts, the noise figure can be 
reduced from 6.0 dB at 800 MHz to approximately 5.5 and 
5.1 dB respectively. However, this noise figure reduction is 
accompanied by a reduction in output power available from 
16.1 dBm (1 dB gain compression point) to 11.1 and 8.0 dBm. 


When several amplifiers requiring different bias voltage are 
used in a cascade, they may be powered from a single input 
voltage, so long as the power source provides a voltage equal 
to or higher than the highest required by the modules and is 


capable of supplying the total current requirements of the - 


cascade. Each amplifier or amplifier cascade requiring a 
lower input voltage can be supplied by dropping the voltage 
with a series resistor. Since each amplifier behaves as a con- 
stant current sink under normal linear operating conditions, 
the resistor will not affect power supply regulation. 


The value of the dropping resistor may be determined from 
R = E/l, where the E is the voltage required by amplifier or 
amplifiers subtracted from the source voltage and | is the total 
current consumed by the stages being supplied at that volt- 
age. The power dissipation of the resistor may be determined 
by P = /2R. 

As an example (Figure 1), referring to the cascade presented 
previously, the UTO-513 operates from 24 VDC, and the 
UTO-502 and 511 from 15 VDC. 


When such dropping resistors are used, it is recommended 
that a 0.1 iF capacitor be installed (with the shortest possible 
leads) between the module power terminal and ground to 
assure adequate RF bypassing. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95095 


_ may be advisable to add a series diode (Figure 2). 
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For UTO-511 and UTO-502 

ls15V00—~CS~—<‘<CO 

!=10mA+10mA=20mA 
24-15 ~~ 9g 


Ry = + = 450 
20 x 10-3 20 x 10-3 


Figuet1 © © | 
The UTO, UTL and UTF modules do not contain over-voltage 


or reverse-voltage protection, so in instances where there is a 
possibility of reverse voltage being applied to a cascade, it 








Figure 2 tG 
If a series silicon diode is used, the approximately 0.6V drop 
may usually be ignored, since the UTO current drain is 
constant and a 0.6V decrease in input voltage will not have 
appreciable effect on performance (in this example the 
available voltage has only decreased by 2.5%). 


The bias lead of all amplifiers except for the “60 Series” GPD 
and 3-pin header GPD amplifier have an internal 6800 pF 
bypassing capacitor. In some applications, such as cascades 
with extremely large gains (in excess of 60 dB), further 
bypassing of the bias supply leads of individual modules may 
be required to eliminate cascade oscillation. Placement of a 
0.1 uF capacitor (noninductive) on the bias line to ground is 
recommended. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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QAVANTEK 


DESCRIPTION 


5 to 300 MHz Applications 


The Avantek® AGC-330 is a unique combination of a thin-film 
cascadable amplifier and fast response attenuator. Compact 
and inexpensive, it offers the equivalent of two or three 
separate TO-8 modules in a single TO-3 package. 


Used alone the AGC-330 can be a complete AGC-controlled 
IF amplifier, suitable for a variety of extremely compact 
receivers with intermediate frequencies in the 5 to 300 MHz 
range. It may also be combined with additional stages of 
wideband modular amplifier modules, such as the Avantek 
UTO-500 or GPD Series, to produce a voltage-controlled 
amplifier with any reasonable amount of gain and power out- 
put. Used with modular amplifiers, the AGC-330 will not 
degrade the frequency response of a cascade. 


10 to 1000 MHz Applications 


The Avantek AGC-553 and AGC-1053 are thin-film amplifiers 
with a wide range of voltage-controlled gain, in very compact 
hermetically sealed TO-8 packages. Model AGC-553 has a 
frequency range of 10 to 500 MHz, provides 44 dB of small 
signal gain, an AGC range of 45 dB, typical output power of 
0 dBm at 1 dB gain compression and has a typical noise figure 


Application Note 
AGC Amplifier 


of 6 dB. AGC-1053 has a frequency range of 10 to 1000 MHz, 


provides 22 dB of small signal gain with an AGC range of 
35 dB, has output power of typically 8 dBm at 1 dB gain 
compression and has a typical noise figure of 11 dB. 


Both amplifiers are built with three cascaded Avantek 


-MODAMP™ silicon monolithic amplifier chips (MMICs) in 


cascade with interstage PIN diode attenuators on a single 
alumina substrate. The MMICs are only 0.4 x 0.4 mm square, 
and each combines two silicon bipolar transistors with f,s of 
10 GHz in a Darlington pair with on-chip bias resistors, and 
series and shunt feedback networks. Because of the negative 
feedback and extremely small size of the MMICs, the resulting 
amplifiers have very good thermal stability and low group 
delay. Three of these monolithic amplifier chips are die 
attached to an alumina substrate along with the interstage 
coupling capacitors and PIN diode chips. The associated 
resistive attenuator network is fabricated as part of the 
thin-film circuit process. | oe? 

Since the gain of the AGC-553 (—1 to +45 dB) and the 
AGC-1053 (-13 to +22 dB) is programmed with a 0- to +5-volt 
DC control voltage, it is simple and practical to design it into 
systems controlled by standard TTL digital logic making it 


- ideal for computer-controlled receiving systems. 


AGC SERIES | 
Guaranteed Specifications at 25°C Case Temperature | . e 
| ~ Power Output 
AGC AGC AGC Maximum2 at1dBGain Typical — 
Frequency Range Voltage Current Noise Figure Compression Response _ Bias Bias 
Response Gain (dB) (dB) Range Range (dB) (dBm) Time Voltage Current ‘Typical Transistor 
Model (MHz) = Typ./Min. Typ. (Volte) (mA) Typ./Max. Minimum (usec) (VDC) (mA) VSWR _— Package 
AGC-330 5-300 22/20 36 0to5 0 to 30 4.0/5.0 0 1.5 +15 — 25 <2.0 TO-3 
AGC-553 10-500 44/40 45 0to5 0 to 12 6.0/8.0 4 25 +15 50 <2.0 10-8! 
AGC-1053 10-1000 22/18 35 0to5 0 to 12 11.0/12.0 +5 25 +15 90 <2.0 TO-8' 
Notes: 1. 5 Pin Case. 
2. Ato AGC. 
a Seana ors nts rete Data Book. 
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TYPICAL APPLICATIONS FOR THE AGC SERIES 





—o AUDIO/VIDEO OUT 


TO SECOND 
DETECTOR 
OR OUTPUT 


MATCHED DETECTOR DIODES FOR 
_ TEMPERATURE COMPENSATION 





HIGH FREQUENCY IF OR GAIN LEVELED SIGNAL SOURCE 


MINIMUM ————g»> 
GAIN SET 1 
O UPTO ~15 VDC 


MAXIMUM———— 4 CONTROL CIRCUITS 


GAIN SET . - «li (May be PLA, PROM or equiva- 
lent 
or hard wired logic.) 


BCD to 7 SEGMENT DECODER/DRIVER* 
(TTL, 7447 typical) 


*Provides 8 discrete gain levels 
including minimum and maximum 





DIGITALLY CONTROLLED AMPLIFIER 





+ Contact your local representative, distributor or field sales office for further information. Ustinge are in the back of this Data Book. 
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DESCRIPTION 


The Avanpak™ microwave thin-film mixer line covers the 
frequency range 0.75 to 26.0 GHz with various IF response 
frequencies ranging from DC to 10.0 GHz. All mixers feature 
high isolation, relatively low conversion loss and a good 
50-ohm match (low VSWR) at all ports so they can be easily 
integrated with other RF components. 


TEX Series mixers use precisely matched Schottky-barrier 
diodes and a totally planar physical construction for excellent 
overall symmetry. Construction techniques result in high LO 
to RF isolation, extremely low single-tone intermodulation 
distortion and excellent amplitude and phase match 
characteristics. 


The multi-octave frequency coverage of Avantek microwave 
mixers make them ideal in threat warning, self protection 
jammer, and wideband heterodyned receiver applications. 


The TEX Series of microwave mixers work equally well in 
narrowband low IF frequency applications. With a conversion 
loss less than 6.0 dB, L to R isolation of 35 dB and an R Port 
VSWR of less than 2.5:1, the TFX-72 is truly universal, (i.e. it 
provides premium performance in narrowband applications 
while covering multi-octave bandwidths). 


UNIQUE FEATURES OF THE TFX SERIES INCLUDE: 


1. Operation with only +7 dBm LO drive level. Unlike most 
multi-octave mixers, the Avanpak mixers, with the excep- 
tion of the 824 Series, utilize a single Schottky diode-quad 
rather than two diode quads. Mixers having an “L" suffix 
require only +7 dBm rather than the +10 dBm LO drive 
level that most multi-octave mixers require. 


High isolation over multi-octave bands. With 22 to 35 cB of 
L to Risolation, these mixers provide very high isolation of 
the LO signal and minimize the LO leakage to the 
antenna. 


Superior single-tone intermodulation suppression. The 
mixers are fabricated in a very symmetrical configuration 


Application Note 
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combining the suspended substrate technique with a 
totally planar layout. This combination ensures best 
possible balance of the mixer and best suppression of 
harmonic related intermodulation products. Typical 
2f,, + 2f,- suppression of the TFX Series mixers relative to 
the desired output is >55 dB with an RF input level of 
-10.0 dBm. In instantaneous band folding applications 
where the IF band is 2.0 to 6.0 GHz and intermodulation 
products limit the dynamic range of the receiver, 
maximum suppression is very important. 


Low conversion loss at high IF frequency. \n applications 
where preamplifiers cannot be used because of dynamic 
range limitations, the conversion loss of the first mixer 
becomes a heavy contributor to the system noise figure. 
Under a “worst case” frequency condition of 18.0 GHz RF 
and 5.0 GHz IF, the model TFX-185 has less than 10.0 dB 
conversion loss. a 


Flat IF response. The Avantek model TFX-185 has an IF 
flatness of less than +0.5 dB across 2.0 to 5.0 GHz. The 
Avantek model TFX-184 has an IF flatness of less than 
+.25 dB across 2.0 to 4.0 GHz. 


Low VSWR. The R-Port VSWR of the model TFX-185 is 
typically less than 2.0:1 at 18.0 GHz and the L-Port is typi- 
cally less than 2.5:1 across the 5.0 to 18.0 GHz band. For 
the systems designer the low VSWR of the TFX series of 
mixers means less buffering with amplifiers, isolators or 
resistive pads.to reduce interaction between the mixer and 
the local oscillator, switch or filter. 


Smallest size. Each mixer is packaged in the hermetically- 
sealed Avanpak package with field replaceable connec- 
tors. The TFX package measures 0.96 x 0.66 x 0.22 or 
0.14 cubic inches. Mounting holes through the frame of 
the package allow the user to ground the mixer directly to 
the ground plane without use of a hold-down plate. 


ET 
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TFX MIXER SELECTION CHART 
eae ee 
Typical 1.0 dB 
Input Typical 
; Comp Pt. Minimum Input Assoc. 
Operating Frequencies w/Min.LO LO Drive Intercept LO 


“Model = RF & FLO IF DriveLevel Level Point Power | | 

TFX _ (GHz) (GHz) (dBm) = (dBm) = (dBm) (dBm) Page _ Recommended Application 

72. = 2.0-7.0 DC-12 42 +7 +9 +10 7-6 In 2.0 to 7.0 GHz applications with low IF. Ideal 

72M 2.0-7.0 © DC-1.2 . +6 +10 +12 +17 7-6 for 2.0 to 6.0 GHz, and 3.7 to 4.2 GHz down- 

72H 2.0-7.0 DC—1.2 +12 +17 +20 © +20 7-6 conversion. | 

158L 8.0-15.0 DC—1.0 42 ee +9 +10 7-8 = In 8.0 to 15.0 GHz applications. Will work well as 

158M 8.0—15.0 DC-1.0 +6 +10 +12 +17. 7-8 low-cost 11.7 to 12.2 GHz downconverter. 

167L 7.0—16.0 DC—4.0 +2 47 +9 +10 7-10 In7.0 to 16.0 GHz “band folding” applications. 

167M 7.0-16.0 DC—4.0 +6 +10 +12 +17 7-10 Ideal in narrow band applications where cost is 

more important than bandwidth. 

184L 4.0-18.0 DC—4.0 +2 +7 +9 +10 7-12 In 4.0 to 18.0 GHz band folding applications where 
the IF band is greater than 1.5 GHz. 

185L 5.0—18.0 DC—5.0 +2 +7 +9 +10 7-14 In §.0 to 18.0 GHz band applications that require 
a 2.0 to 5.0 GHz IF response. 

186L 6.0-18.0 DC-55 42 +7 +9 +10 7-16 In 6.0 to 18.0 GHz band folding applications that 
require a 2.0 to 5.5 GHz IF response. 

18075L 75-18 DC-0.5 +2 +7 +9 +10 7-24 “Ideal for extremely wideband RF and 

18075M .75-18 DC-0.5 +5. +10 +11 +17 . 7-24 LO applications requiring relatively narrow 

18075H 75-18 | DC-0.5 +9 +17 +20 +20 7-24 IF response. | 

824M 2.0-8.0 .005—4.0 +6 +10 +15 +10 7-18 In.upconversion applications where wide low 

824H 2.0-8.0 005-40 +9 +13 +18 +13 7-18 frequency bands of 0.1 to 2.0 GHz need to be 

| . converted into a common IF band such as 2.0 to 


4.0 GHz or 2.0 to 6.0 GHz. 


REQUIRED MIXER LO LEVEL CHART 7 


Typical 1.0 dB. Typical 
| . Input . Input 
LO Operating _ Compression . Intercept 
Type of Mixer Mixer Models . Power Level _ Point aS Point 
Low Level All “L” suffix mixers +7 to +13 dBm +2 dBm w/+7 dBm - +9 dBm w/+10 dBm 
LO power LO power 
Moderate Level All “M” suffix mixers +10 to +17 dBm +6 dBm w/+10 dBm +12 dBm w/+17 dBm 
LO power LO power 
High Level All “H” suffix mixers +17 to +24 dBm +12 dBm w/+17 dBm | +20 dBm w/+20 dBm. 
. LO power _ LO power 
Moderate Level 824M +10 to +17 dBm +6 dBm w/+10 dBm +15 dBm w/+10 dBm 
LO power LO power © 
High Level 824H +13 to +20 dBm +9 dBm w/+13 dBm +18 dBm w/+13 dBm 


a LO power LO power 
CO 
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TFX-185L Magnitude Matching 


Conversion Loss, dB 


Frequency, GHz 


Figure 1 


Excellent Amplitude and Phase Match 


The totally planar circuit used in the TFX Series thin-film mi- 
crowave mixers assures that all mixers’ will have similar 
performance characteristics. The two plots in Figure 1 
demonstrate Avantek mixer phase and amplitude matching 
and tracking capability. The plots show the performance of 
three TEX-185L production units. Amplitude matching and 
tracking can be maintained to within tenths of a dB, phase 
matching and tracking to within a few degrees. — 


Best Intermodulation Suppression 


In applications where the internally-generated harmonics of a 
mixer limits dynamic range, a low-level mixer (L suffix) is 
recommended. The best suppression is generally obtained 
with +7 dBm LO drive level, although there will be an optimum 
LO drive for each harmonic product. At times, an improve- 
ment in suppression of a particular harmonic product may be 
obtained by reversing the LO and RF signal inputs (i.e., 
by feeding the high-level LO drive signal into the RF port) to 
the mixer. . | 


Figure 2 shows typical single-tone intermodulation suppres- 
sion for TEX Series mixers with single diode quad design. LO 
input levels are +7 dBm for “ ".suffix versions and +10 dBm 
for "M’-suffix versions, RF input level is —10 dBm. The sup- 
pression numbers represent dB below the desired output of 
flot fae: . | | 


TFX-185L Insertion Phase 


Frequency, GHz 






Typical Single Tone intermodulation 
Suppression @ 25°C (dBc) 





RF HARMONICS 


Typical Harmonic Intermodulation Suppression for 
mixer generated harmonics of the input signals. 
Suppression numbers are for a faz Signal level at 
—10 dBm and f,, signal level of +7 dBm for “L” suffix and 
+10 dBm for “M” suffix mixers. 






Figure 2. TFX-184 


DDO 
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BEST TWO-TONE SUPPRESSION 


For best two-tone (2 f,.—fr,)+ fo suppression, a high level 
mixer is recommended. However to obtain best performance, 
a high LO drive level must be available for the mixer as indi- 
cated in the recommended LO drive level chart. 

A high LO drive level raises the RF compression point and the 
third-order intercept point, but also results in higher LO leak- 
age for a given isolation value and reduces harmonic inter- 
modulation suppression. | a 


Figure 3 shows conversion loss vs. LO drive level for the “L” 





CONVERSION LOSS VS. LO POWER 


| version Ett TT [TTT | 
ete WAS eG ee a 
Daa a 
[| Y Mversion| | [ T [ [Ty 
7h ve eed 
OE eee dey eis 


2 
O +1 +2 +3 +4 45 46 47 48 494104114+12+13414 
LO Drive Power, dBm 


- Figure 3 
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and “M” suffix mixers. The minimum recommended LO drive 
level of + 7 dBm and +10 dBm, respectively, is approximately 
6 dB above the level where the conversion loss is degraded 
by insufficient drive. 


Figure 4 shows conversion loss and input compression as a 
function of LO power. Generally the input intercept point of a 
mixer is 9 to 11 dB higher than the 1 dB input compression 
point for a given LO drive level. Note that by increasing the LO 
drive level from +7 dBm to +10 dBm the 1 dB compression 


point can be raised approximately 1.5 dB. | 


IF OUTPUT VS. RF INPUT LEVEL FOR 
”"L” SUFFIX MIXERS 


a Pe 









Figure 4 


e | : ene react Pe ene er eee eee ee 7 


_ DESIGN AND CONSTRUCTION ASSURE 
CONSISTENT PERFORMANCE 


Most of the Avantek TFX Series double-balanced mixers 
incorporate four carefully matched and qualified (low or 
medium turn-on depending on the model) diodes in a conven- 
tional ring configuration, with DC-coupled IF port. The high 
level mixers incorporate eight diodes in a well-matched diode 
quad to obtain high level performance. Triple-balanced 
mixers (e.g. 824) incorporate a dual-quad configuration. 


The transmission lines for each mixer are fabricated in thin- 
film alumina substrate material and built ina symmetrical con- 
figuration combining the suspended substrate technique with 
a totally planar layout. It is this combination of well-matched 
diodes and properly designed four-port hybrid junctions with a 
highly symmetrical structure that gives these double- 
balanced and triple-balanced mixers their unconventionally 
good performance. | | 


ENVIRONMENTAL PERFORMANCE 


The TFX Series microwave mixers have been designed and 
built to meet their guaranteed performance specifications 
over the —54 to +100°C operating temperature range and after 
exposure to any or all of the following tests performed in 


accordance with MIL-STD-202: 
Exposure Method Test Condition 
Temperature Cycle 102A Cc 
Thermal Shock 107D B 
Altitude 105C G 
H.F. Vibration 204C D 
Mechanical Shock 213B Cc 
Random Vibration 214 lIF 

ve min. per axis) 
Solderability 208 Cc 
Terminal Strength 211A Cc 
Resistance to 210A 

Soldering Heat 
Seal Test 112 2 x 10-7 ce/sec 
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These mixers are uniquely suited for application in satellite or 
other systems calling for high-MTBF microwave components. 
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DESCRIPTION 


The Avantek MXA Series of mixer-preamplifiers integrates 
Avantek's proven thin-film mixer and amplifier lines. These 
devices cover the frequency range from 0.05 to 18 GHz on the 
R and L ports with IFs up to 2 GHz. Virtually any combination 
of one standard Avantek TFX mixer with one, two or three 
UTO thin-film amplifiers may be cascaded to meet customer 
needs. All combinations are packaged in Avanpak™-style 
cases to give the customer the advantages of small size, light 
weight and either coax, stripline or microstrip application. 


MXA Series mixer-preamplifiers are standard devices; 
however, configurations can be tailored to meet particular 
customer needs. All products will operate over standard 
military temperature ranges and can be screened using 
MIL-STD-883 methods and procedures. 


DESIGN FEATURES 


The MXA Series of integrated mixer-preamplifiers feature pre- 
mium performance for high density applications. For example, 
without sacrificing performance the MXA-18202 requires only 
50% of the volume of a connectored Avanpak packaged 
mixer-amplifier combination. And, when compared to conven- 
tionally packaged components, the space savings are much 
greater. - 


In addition to the reduced size, performance improvements 
result from the elimination of cabling between units. The MXA 
Series offers excellent broadband conversion gain flatness— 
typically less than +1.5 dB over the 2 to 18 GHz frequency 
band. Units may be matched for conversion gain and phase to 
within very tight tolerances. 


RELIABILITY 


Avantek MXA mixer-preamplifiers are supplied in a unique 
Avanpak miniature package—the © ultimate product of 
Avantek’s understanding of the needs of the microwave com- 
munity. As with all packages used in the Avantek thin-film 
hybrid product (MIC) line, the Avanpak package is truly her- 
metic. The package lids are welded in place, all RF and DC 
connections are made through matched metal-glass 
feedthroughs, the package is filled with a dry, inert atmos- 
phere and the complete assembly is both gross- and fine-leak 
tested to assure long-term protection of the internal circuitry 
from moisture and corrosive gases. 
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The Avanpak package may be installed directly in a 50-ohm 
microstrip or stripline environment by soldering to the pins. Itis 
equipped with numerous, conveniently located through-holes 
so it can be quickly and easily screwed to a supporting struc- 
ture to prevent any strain on the microstripline PC board and 
assure good RF grounding. | 7 . 


In addition, special type SMA (male or female) connectors 
may be installed directly on the Avanpak case, simply by fitting 
their “internal” collets over the pins of the package and bolting 
the connectors to the threaded mounting holes (a simple 
bottom spacer plate is provided to assure connector clear- 
ance). These connectors are very simple and inexpensive, 


-since hermeticity is provided by the case itself. _ 


This unique Avantek Avanpak package offers the ultimate in 
flexibility to the microwave system engineer. It can be used in 
coaxial-interconnected systems—note that the connectors 
are field replaceable! It can be tested with the connectors in 
place, then the connectors removed for installation into the 
microstripline system. And, a complete system can be 
developed and tested in coaxial-interconnected form for later 
integration using exactly the same Avanpak components. 


TYPICAL BLOCK DIAGRAM OF AN MXA SERIES 
MIXER-PREAMPLIFIER 


MXA—18202 


e 
LO 
RF= 2.0-18.0 GHz 


LO= 2.0-18.0 GHz 
IF = 10-250 MHz 


RF to IF GAIN 
NOISE FIGURE 
__ POWER OUTPUT 


22 dB Min. 
11 dB Max. 
+9 dBm Min. 








DESCRIPTION 


The UMX Series double-balanced mixers feature exception- 
ally high isolation and good harmonically-related intermodula- 
tion product suppression. They are packaged in compact, 
easy-to-use, hermetically-sealed TO-8 transistor packages. 


The UMX-520 and UMX-2020 mixers cover 1 to.500 MHz and 
10 to. 2000 MHz respectively. Both are low-level class 1 type 
mixers with four closely-matched Schottky-barrier diodes in a 
ring configuration. The-LO to RF isolation of the UMX-2020 is 
typically greater than 60 dB from 10 to 150 MHz, greater than 
50 dB from 150:to 500 MHz, and greater than 40 dB from 500 
to 2000 MHz. . 


The UMX-570 is a high-level, class II type 1 mixer that utilizes 
eight closely-matched Schottky-barrier diodes in a ring con- 
figuration. Since the diodes are a new, highly dissipative type, 
the UMX-570 can accept +27 dBm local oscillator power 


_ _, ... Application Note 
UMX Series Double-Balanced Mixers 


= 


100 to 500 MHz. Along with very small size for a high level 
mixer, the UMX-570 is unique in that its conversion loss is only 
5.0 to 6.0 dB. This conversion loss is 1.0 to 2.0 dB less than 


comparable high level mixers. | | 
The Model UMX-4220 is a microwave mixer designed to meet 


the need for.a low-cost, high performance 3.7-4.2 GHz down- 
converter mixer in TVRO applications. Typical conversion 


loss is 4.5 dB with a low-side LO frequency and 5.0 dB for a 
high-side LO frequency for either an 880 or 1125 MHz IF fre- 


quency. LO to RF isolation exceeds 30 cB. 


(rather than the typical +13 to +17 dBm) without the added - 


complexity of series resistors (Type 2) or resistor-capacitor 
combinations (Class Ill). The input third-order intercept point 
is greater than +34 dBm below 100 MHz and +32 dBm from 
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To assure reliability in severe applications, the circuits. are 
packaged in hermetically welded, inert-gas-filled metal-glass 
packages and leak tested. 


As an additional assurance of reliability in critical applications, 
Avantek UMX Series mixers may be qualified under the “R” 
Series high reliability program. In addition to the normal care- 
ful design and in-process quality control, “R” Series qualified 
components include conditioning and testing in accordance 
with MIL-STD-883. 
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DESCRIPTION 


The UTL-1001 and -1002 offer optimum performance in a 
wide range of instrumentation, RF and IF amplifier applica- 
tions. Their limiting characteristics and low limited output 
power allow them to be combined with modular amplifiers with 
high gain and extremely wide limiting range. Up to six" stages 
of amplification and limiting may be combined to produce the 


required limited output power level, gain and dynamic range. 


in electronic counters, a cascade of UTL-1000 Series limiters 
and UTO Series thin-film amplifier modules will produce a 
signal-processing input amplifier that will provide a very con- 
stant output level to drive ECL counter circuits. Very wide 


| - Application Note 
Voltage Controlled Signal Limiters 


ranges of input signals (e.g., GHz signals from —18 to 
+26 dBm) will cause a typical variation in drive to the counter 
of approximately +0.5 dB. | | 


In the IF system of FM or PM receivers, UTL-1000 Series 
limiters combined with Avantek amplifier modules will provide 
any required gain level with very high rejection of AM compo- 
nents on the signal for noise-free detector operation. In AM 
receiving systems, UTL-1000 Series limiters in the IF can pre- 
vent high-Q tuned stages from ringing. by preventing 
excessive impulse noise on the signal. =~ 

*Depending on specific modular amplifiers selected 





All performance indicated is typical at 25°C ambient temperature. Input voltage to limiter = +15 vpce. 


A. Limiter alone @ 1 GHz 
+15 VDC 


Pw Pour 


P,, =0dBm to +20 dBm. 
Pour = 0 dBm +0.5 dB. 


NF =3 dB. 


B. Limiter with Preamplifier @ 1 GHz 


® +15 VDC 


UTO = UTO-1004 


> Pour 





P, =+6dBm to +15 dBm. 
Pour = 0 dBm +0.5 dB. 


NF = 12.5 cB. 


C. Limiter with Post Amplifier @ 1 GHz 


UTO = UTO-1004 





P, = 0dBm to +20 dBm. 
Pour = +10 dBm +1.5 dB. 


NF = 15 dB. 


D. 1 GHz Cascade. 


9 +15 VDC 


UTO = UTO-1033 





P, =—18dBm to +25 dBm. 
Por = 0 dBm +0.5 dB. 


NF = 12 dB. 
[Using the UTO-1033, approximately six amplifiers and 


limiters may be cascaded before the dynamic range is seri- 
ously limited.] 


E. 500 MHz Cascade. 


® +15 VDC 


UTO = UTO-533 





P,, =-36 dBm to + 25 dBm. 
Po, = 0 dBm +0.5 dB. 


NF = 94GB. 
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QAVANTEK 


DESCRIPTION 


A voltage-controlled attenuator provides a method of rapidly 
changing the gain of a cascade over a wide dynamic range. 
An ideal voltage-controlled attenuator would have low loss in 
the zero attenuation state, be non-reflective, and have linear 
attenuation versus control voltage. 





LOW LOSS 


The attenuation in the zero attenuation state is typically set by 
the insertion loss caused by series resistance in the PIN 
diodes, but is also very dependent on the circuit configuration. 
An attenuator with a single series diode will probably have 
lower loss than a multi-diode attenuator, but will also have a 
lower maximum attenuation value. UTF-015 and-025 use a 
single series diode to achieve low insertion loss in the zero 
attenuation state. 


WIDE ATTENUATION RANGE 


The maximum attenuation is set by the number of series and 
shunt PIN diodes used in the circuit, with the shunt diodes for- 
ward biased and the series diodes off or almost off. The more 
series and shunt diodes used, the higher the attenuation. The 
parasitic capacitance of the diodes also needs to be taken into 
account if the goal is high attenuation, since itis in parallel with 
the diode in the off (high impedance) state. Parasitic capaci- 
tance is the reason the attenuation is usually 10 to 20 dB 
higher at the lower frequencies. The UTF-040 uses several 
series and shunt diodes to provide a high maximum attenu- 
ation and wide attenuation range. 


FAST SWITCHING 


Switching time between attenuation states is set by both the 
diode capacitance and the capacitors used in the circuit for 


Application Note 
Attenuators 





coupling and bypassing. Usually, the diode is not the limiting 
factor. Most of the UTF circuits have a low frequency limit of 
10 MHz, requiring the use of large bypass and coupling 
capacitors that increase the switching time. The UTF-030 is 
specified down to 100 MHz, which allows the use of lower 
value capacitors and results in much faster switching. In 
general it is possible to. tradeoff low-frequency cutoff for 
switching speed. 


NON-REFLECTIVE 


Ideally an attenuator has a good VSWR over the full attenu- 
ation range. This is achieved by using series and shunt diodes 
in a “pi” or “t” configuration much like a fixed attenuator. The 
challenge is to vary the series and shunt diode resistances in 
the right proportions to maintain a 50-ohm input and output 
impedance over the entire attenuation range. The UTF 
attenuators are designed to have a VSWR less than 2.0°1 
over the full attenuation range. 


LINEAR ATTENUATION 


The attenuation that is observed after optimizing for good 
VSWR is generally not linear versus the control voltage. For 
example, on a UTF-030 the attenuation per volt ranges from 
around 0.1 dB/V to 10 dB/V depending on the control voltage. 
This problem can be corrected by creating a non-linearity in 
the control voltage that cancels the non-linearity already pre- 
sent in the circuit to yield linear attenuation vs. voltage. The 
UTF-035 combines this ‘linearizer” with an attenuator similar 
to a UTF-030 to provide a linearized attenuator in one TO-8 
package. — 
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DESCRIPTION 
The UTD Series level detectors can be used to detect either 


the peak or average amplitude of a signal as a system test 
point for threshold or alarm detector, in conjunction with 


Avanteke UTE Series PIN diode attenuators, for AGC, ALC, 
linear modulation, or linearity extension. 7 


Two detectors are available: the UTD-1000 detector has an 
input impedance of 50 ohms, the UTD-1001 has an input 
impedance of greater than 300 ohms. Both have a frequency 
response of 10 to 1000 MHz. Typical detected voltage sensi- 
tivity is -120 mV for —10 dBm power input. Output variation 
over the temperature range —55 to +85°C is less than +1.0 dB. 
Tangential sensitivity with a 1.0 MHz window is typically 
—45 dB. _ | - | 
The level detector consists of an active high-to-low- 
impedance converter driving a Schottky-barrier detector 
diode. These diodes are matched “back-to-back” and closely 
thermally coupled to provide a DC tracking reference. 


The bias current for the detector diode can be adjusted with a 
dropping resistor from the DC supply voltage. The amount of 
current can be selected to optimize the dynamic video source 
impedance so it properly matches the load impedance and 
bandwidth requirement. 


OPERATING INSTRUCTIONS 


Recommended External Circuitry for Amplitude 
Detection Application. 


The detector is a Schottky-barrier diode which will display an 
offset voltage of approximately +200 mV with no signal input. 
To provide a negative output voltage, an external operational 
amplifier circuit is recommended to offset the +200 mV to 
zero. (See Figure 1.) The current through the reference 
diodes should be set to the same value as the bias current 
through the detector diode to provide best temperature 
tracking. 


Add Offsets at 
Summing Junction 


Feedback 
Element 


2 Output 





Figure 1 


Application Note 
Level Detectors 


Average envelope detection will result when operating the 









detector in its square-law region with adequate video filtering 
(Ref: Hewlett Packard application note 956-5). 






R. TApprox.) 


*Risetime based on 100 pf of internal capacitance. The risetime will be longer 
if external.capacitance ls added. . 


Figure 2 


Video Load Selection Chart 


The video load equals R,||R, with R, being the dropping 
resistor for supply voltages greater than +15 volts. (See 
Figure 2.) 


RF Considerations 


In broadband level detection applications, the UTD-1000 
(50-ohm input impedance) detector should be used with a 
high-directivity coupler to prevent frequency dependent 
output ripple. (See Figure 3.) In narrowband applications 
(bandwidth <15%), the line may be directly sampled by the 
UTD-1001 detector. (See Figure 4) In both applications, the 
line length between the sampled point and the input to the 
UTD detector should be <15° at the highest sampled 
frequency to avoid VSWR degradation of the sampled line. 


Line Length 
<15° of Fran 


Figure 4 
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Biasing the Level Detector 


The current through the detection diode is normally set in the 
10 to 100 pA range. Its value will affect the dynamic video 
source impedance and the threshold level and should be 
selected to properly match the load impedance, bandwidth 
and threshold requirements. If only one (positive polarity) 
power supply line is available, the current through the refer- 
ence diode may be positive, with the offset voltage compensa- 
tion being provided by subtraction in a differentially- 
connected operational amplifier (See Figure 5). For better 
stability, it is recommended that a second (negative) power 
supply line be provided and that the current through the refer- 
ence diode be negative with respect to ground. The offset volt- 
age compensation may then be provided by an operational 
amplifier connected in a summing circuit (See . Figure 6). 





Constant Peak 
r 


fo) ; 
Average Power 








Modulation 
Input 


Figure 9. Linear Modulator _ 





The linear operating region of an amplifier can be extended by 
using two level detectors as shown in Figure 10. This configu- 
ration forces the amplifier to follow normally compressed 


peaks in modulated RF signals. 


Ger = A(<G) 


- Attenuator 
A 


Threshold 
or Window 


Comparator 





Figure 7. System Test Point Figure 10. Linearity Extension or Control 
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INTRODUCTION 


There has long been a requirement for a compact, simple, 
straightforward, and sensitive threshold detector for electronic 
defense and other microwave systems. The need is for a com- 
ponent that can physically and electrically be installed at al- 
most any point within a system, to verify that a particular stage 
or module is providing a power output level sufficient for sys- 
tem operation. In most cases, all that is needed is a simple 
“on-off” indication that the stage is operating or that it has 
failed, which can be interfaced to logic circultry as part of a 
built-in test system. Avantek’s Modular and Oscillator Compo- 
nents Division is now producing a series of threshold detec- 
tors that are ideally suited for built-in test and related applica- 
tions in microwave systems operating through 18 GHz. 


These threshold detectors are extremely compact: versions 
are packaged in the PlanarPak™ 0.25 x 0.25 inch surface- 
mount package; TO-8 cans; and the Avanpak™ miniature mi- 
crowave flatpack, with or without RF connectors. Yet, within 
these compact packages, Avantek level detectors incorporate 
all necessary circuitry: a high-performance operational ampli- 
fier, user-adjustable threshold circuit with temperature com- 
pensating reference, comparator, and TTL-level digital output 
driver. 


The detectors operate from a single supply voltage. They fea- 
ture high sensitivity and extremely stable threshold with 
changes in temperature and bias, and under conditions of 
shock and vibration. Their detection thresholds are user-pro- 
grammable with a single resistor or voltage level. 


What is a threshold detector? : 

Threshold detectors produce a discrete change in output level 
(from a low to a high state, or vice versa) when the signal 
power into the detector’s input exceeds a defined level. In the 
case of the Avantek threshold detectors discussed in this ap- 
plication note, the output is specifically a TTL level. 


Note the difference between these threshold detectors and 
level detectors. Level (or analog) detectors provide a DC out- 
put voltage that is proportional to the RF input signal level, 
while the output voltage of a threshold detector is either on or 
off. Information on the Avantek family of level detector prod- 
ucts may be found in the current Avantek Modular and Oscilla- 
tor Components Data Book'. 


The key performance factor in a threshold detector is a detec- 
tion threshold that remains constant over the full operating 
temperature range, with variations in the supply voltage and 
under the shock and vibration of the operating environment. 
False indications from a shifting threshold reference point 
could very possibly cause needless system shut-down or, at 
least, an improper indication of system fault. For this reason, it 
is important for the manufacturer to establish and guarantee a 
stable threshold reference point in the detector. All Avantek 
threshold detectors have input threshold flatness guaranteed 
to be less than +1.5 dB within their specified bias, frequency 
and temperature range. | 


Application Note 
AN-M002/Threshold Detectors 


APPLICATIONS 


Avantek's threshold detectors will most commonly be used in 
electronic defense systems as continuous operational moni- 
tors during system operation, or as a part of stimulus-re- 
sponse test arrangements (Fig. 1). In the first case, the detec- 
tor would continuously monitor the output of an oscillator or 
amplifier stage to assure that the power level is within system 
operating specifications. In the second, the detector would be 
used as part of a BIT system to periodically test a field-re- 
placeable module within the system environment, but in a 
non-operating mode. i 


Vee (+5 to +20 VDC) 


| ATD-18021 | 1 | 





Figure 1. 


Vec (+11 to +16 VDC) 
RE o——oO ' 






Threshold 
Adjust 


Figure 2. 


Other appropriate applications include gain switching (Fig. 2), 
and the applications of the circuit in Fig. 3, which could be 
used for channel activity indication, detection of excessive 
VSWR (by monitoring the output of a bridge or network), and 
“yes-no” signal level indication. 


Although complex, high-speed, high-accuracy detectors are 
vital for providing a detailed analysis of signal amplitudes and 
waveforms—for example, in radar pulse detection and phase- 
locking in IFM receivers—they are not effective in either size 
or cost for widespread operational verification and test use in 
systems. Avantek threshold detectors fit those applications 
where basic detection is required. 


ee oe 
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| Figure 3. 


CONSTRUCTION 

In the Avantek threshold detector, sensitive detector diodes 
convert the RF input level to a proportional video level, which 
is then amplified through an operational amplifier. This ampli- 
fied video signal is compared to a stable reference voltage by 
a precision comparator circuit, which provides a high- or low- 
state output. 


In some applications a detector with the highest-possible sen- 
sitivity is desirable so that the sampled power requirement is 
small, and can be coupled out of a signal path without appre- 
ciably affecting the through power level. Other applications 
call for a more-rugged detector that can sample a higher 
power level, and which will be more-tolerant of excessive in- 
put power levels. Both of these cases are covered in this se- 
ries of Avantek detectors, since there are versions using both 
tunnel diodes and Schottky-barrier diodes. The performance 
differences will be discussed under Product Description. 


All Avantek detectors are of hybrid construction, using low- 
parasitic, unpackaged chip components bonded to thin-film 
gold-and-refractory-metal circuitry on a ceramic substrate. 
Hermetically-sealed packages help to assure repeatable and 
reliable performance over a wide range of environmental con- 
ditions. 


PRODUCT DESCRIPTIONS 


UTD-2004/ATD-18021 

The UTD-2004 and ATD-18021 threshold detectors (Fig. 4) 
use sensitive tunnel diodes to provide stable. performance 
over temperature with input power levels of less than 
-20 dBm. This low detection level is possible because of the 
excellent 1/f noise characteristics and the low dynamic video 
impedance of tunnel diodes. 


Threshold adjustment over a greater than 15 dB (from -25 to 
-10 dBm) range is accomplished very simply by connecting a 
_user-selected external resistor (R,) to the designated pack- 
age pin. | 
Both detectors provide standard TTL outputs, capable of driv- 
ing up to three TTL loads, and remain stable over all operating 
conditions. | 


The UTD-2004 is packaged in a hermetic TO-8 can for easy 
mounting in a printed circuit environment, while the 
ATD-18021 is packaged in the Avanpak™ miniature flatpack 
which may be used with or without SMA coaxial connectors. 






Regulator 
— 






ee + beat. 4 
Figure 4. 
UTD-2002/PPD-6002 


The UTD-2002 and PPD-6002 threshold detectors (Fig. 5) 
use biased Schottky detector diodes which are designed to 
operate at higher input power levels than tunnel! diodes. Maxi- 
mum continuous RF input power rating for the 
UTD-2002/PPD-6002 is +20 dBm, compared to +13 dBm for 
tunnel diodes detectors, making them good choices for cir- 
cuits in which RF levels exceed +10 dBm. Schottky diodes can 
also withstand higher temperatures than tunnel diodes, and 
are specified at 150°C storage temperature (whereas tunnel 
diodes are typically specified at 115°C). The response times 
of the Schottky-diode-based detectors are also faster than the 
tunnel diode units. 


Threshold adjustment over the available 20 dB range (from 
-10 to +10 dBm) may be accomplished either through the use 
of a user-selected external resistor (R,), or with a voltage. 


The UTD-2002 comes in:a standard 5-Pin TO-8 package, 
while the PPD-6002 offers a high-performance threshold de- 
tector in Avantek’s unique 1/4” x 1/4” PlanarPak™ surtace- 
mount package. 





Threshold Adjust 


Figure 5. 


USING AVANTEK THRESHOLD DETECTORS 

The most common way of incorporating a threshold detector 
in a system is to tap into a 50-ohm signal line using a direc- 
tional coupler. The biggest problem with adding such a test 


"point to an existing system is that there may be test points in 


which there is almost no excess power available under worst- 
case operating conditions. For example, the output of a re- 
ceiver local oscillator (LO) is seldom much in excess of whatis 
needed to drive a diode mixer. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie: Data Book. 





Application Note 


Threshold Detectors 


eens eens eS ES SS SD SENS SS NS NS SES SD 4 
ATD-18021 3.6V | 
(Internal) | 

| 
| 


Assuming an LO now provides +10 dBm to a mixer L port, the 
addition of a 30 dB directional coupler with 0.5 dB insertion 
loss will provide +9.5 dBm power to the L port of the mixer, 
while supplying -20 dBm power to the threshold detector to in- 
dicate that the LO is functioning. It would be necessary to de- 
termine if the performance of the mixer would-be adversely af- 
fected by the 0.5 dB reduction in LO level and, if so, to provide 

some means for increasing the LO signal level (e.9. replace- 
ment of the oscillator, or the addition of a LO booster ampli- 
fier). 


Note that the greatest loss between the LO and mixer in this 
example is the inherent coupler loss, which is relatively inde- 
pendent of the amount of signal coupled out. The actual 
power coupled out (- 30 dB) of the through line is only 1/50th of 
the inherent coupler loss (or 0.01 dB). In a new or upgraded 
system, the LO would be designed with enough excess power 
capability to assure that the mixer would still receive sufficient 
LO drive under worst-case conditions. 


Couplers | 7 
Coupling into the 50-ohm environment can be done using 
commercial couplers?’ or by designing custom couplers. Op- 
eration at lower frequencies may demand a ferrite coupler de- 
sign due to physical size limitations; higher frequencies, a 
printed coupler (references*). When sufficient excess power is 
available, a resistive 3 dB splitter may be appropriate (Fig. 6). 


me | ae 
Output. 





Threshold Detector 


Figure 6. 


Biasing 


UTD-2004/ATD-18021 
Each of these detectors include internal voltage regulators 
which permit operation from +5 to +20 VDC. 


UTD-2002/PPD-6002 i 

Both of these units are specified for +15 VDC bias, but will op- 
erate from +11 to +15 VDC. Internal bias circuitry, optimizing 
dynamic video impedance and bandwidth of the Schottky di- 
odes, is incorporated in the detectors. 


Output characteristics 


UTD-2004/ATD-18021 (Fig. 7). 

TTL or video outputs will sink 3. TTL unit loads of 1.6 mA in the 
low state (I,, <5 mA ), and provide a pull-up of 3.6 V througha 
20 kilohm internal pull-up resistor—V,,, > 2.7 VDC and Vo, < 
0.8 VDC. In most applications buffering of the output will not 
be required, and the level detector can drive the logic circuits 
directly. we 
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Figure 7. 


UTD-2002/PPD-6002 (Fig. 8) 

The voltage divider output stage on these units also allows 3 
TTL unit loads, but with 1.8 kilohm pull-up resistor to the sup- 
ply voltage, and 600 ohms to ground—V,,, > 3.75 V (for TTL 
high) and V,, < 0.7 V (for TTL low). Applications requiring a 
non-standard V.,, < +6 VDC can be satisfied through internal 
modification at the factory, or by a user-supplied external pull- 
up resistor between the bias supply and video output pin. An 
external pull-up resistor of 3.6 kilohm would produce a V., of 
approximately +5 V ( see diagram ). ss 


‘lot <2 mA 





Figure 8. 


Setting thresholds (Fig. 9) 


UTD-2004/ATD-18021 
The threshold may be set to any point between -25 and -10 
dBm by adjusting the value of one external resister between 


‘25 and.2000 ohms. Attempting to increase the threshold sen- 


sitivity by using resistors of less than 25 ohms may result in 
spurious operation including TTL lock-up. Too low a resis- 


“tance bypasses the built-in temperature compensation and 


hysteresis, permitting a shift of the threshold point over tem- 
perature, and varying the detector gain. 


The type and tolerance of the external threshold-setting resis- 
tor will affect the threshold-point stability of the detector. The 
best choice would be a resistor type similar to those internal to 
the detector (viz. tantalum nitride metal-film with a tempera- 
ture coefficient of 100 to 250:PPM/°C). A metal-film chip resis- 
tor would also be a good choice. In either case, the threshold 
resistor should be mounted as close to the detector threshold- 
adjust pin as possible. a | 





Vee (+5 to +20 VDC) 





pan Figure 9. 
UTD-2002/PPD-6002 (Fig. 10) 


Either a resistor or a stable voltage source may be used tos set . 


the threshold over its 20 dB. adjustment range. 


These two detectors provide a few different. performance 
characteristics: than the UTD-2004-and ATD-18021, espe- 
cially where the users supply voltage is not expected to vary 
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Response Time 
Response. times vary widely between.;the UTD-2004/ 


- ATD-18021 and the UTD-2002/PPD-6002. Minimum re- 
sponse times for these detectors are > 1 bs. 


ELECTROSTATIC DISCHARGE (ESD) — 
PROTECTION 


All Avantek threshold detectors are subject to damage from 
electrostatic discharge from. mishandling and improper 
grounding of operators, test equipment and soldering irons. 
The UTD-2004 and ATD- 18021, in particular, should be han- 
dled carefully since they use the more sensitive tunnel detec- 
tor diodes 


_ PERFORMANCE TESTING 


Precise testing for proper operation and performance may be 


accomplished using one of the dedicated test fixtures men- 


tioned in this article, and the current Avantek Modular and Os- 
cillator Components catalog. The UTD-2002/UTD-2004 may 
be tested using appropriate test fixtures available from Inter- 
Continental Microwave, Santa Clara, California. The 
PPD-6002 may be tested using an Avantek test fixture, the 


-~ PPTF-25. The ATD-1& 8021 j is connectorized and requires no 


| test fixture. 
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appreciably. A wider threshold window (input level) is attain; =. : Practical Microwaves, Thomas Ss. Laverghetta, Howard 
able than with the UTD- 2004/ATD- 18021, and.the output : W. Sams & Co., 1984 | 
voltage level can be ~— up to +6 vDC for Intectsag to 3 
CMOS logic. 3. Microwave Semiconductor Circuit Design, W. Alan 
yo Davis, Van Nostrand Reinhold Co.,1984. | 
Threshold resistors should be of the same types suggested 
for the UTD-2004 and ATD-18021, and also mounted inclose _» 4 Microwave Solid State Circuit Design, \nder Bahl & 
proximity to the threshold eee pin. Prakash Bhartia, John Wiley & Co.,:1988 et 
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". THRESHOLD AD- 
: AT 418 VDC BIAS 
— — AT+16VDCBIAS ee 
Pe Poe 
roa - 
| 10 dBm . 
~ Figure 10. 
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Broadband Threshold Detectors 
Optimized for Built-in Test for Systems 
Operating Through 18 GHz 





By 
Oren Milgrome, Engineer, 


Modular Components & Subassemblies Div. 


Avantek, Inc. 


i 


The new UTD-2004 and ATD-18021 
adjustable threshold detectors from 
Avantek are sensitive microwave sen- 
sors specifically designed for built-in 
test (BIT) in broadband equipment and 
systems. For BIT, the sensor should 
work with as small a signal sample as 
possible, to permit coupling into points 
ina system where little excess signal is 
available. The most important opera- 
tional performance factor is a detection 
threshold that remains constant over 
temperature, under vibration and with 
variations in the supply voltage. Small 
size and low weight, low power con- 
sumption, and ease of interface and 
programming are optimized in the UTD- 
2004 and ATD-18021. 

The units offer broad frequency cov- 
erage (100 MHz to 18 GHz for the 
ATD-18021, 10 MHz to 2 GHz for the 
UTD-2004), can be set to respond to 
thresholds below -30dBm, operate over 
a wide temperature range, and con- 
sume less than 2.5 mA from a single +5 
to+20 VDCsupply voltage. These units 
offerexceptionally wide frequency cov- 
erage compared to the typical octave 
bandwidth available from currently- 
available linear tunnel diode assem- 
blies. 

The high-frequency ATD-18021 is 
packaged in a new five-pin Avanpak™ 
miniature microwave flatpack. Its 
dimensions are .750" x .530" x .190" 
and weight 7.1 grams (size and weight 
less connectors). With the Avanpak 





The ATD-18021 and UTD-2004 adjustable threshold detectors are shown. 


package, the type SMA RF connectors 
(used for RF input and logic output) 
are removable and field-replaceable. 
This means that the unit may be tested 
or interfaced using coaxial cable inter- 
connections, or installed on a micro- 
strip board by soldering directly to the 
package pins. The UTD-2004 is 
packaged in a five-pin TO can, and 
weighs 2.1 grams. Both packages are 
hermetic. 

Both detectors provide standard 
sourcing or sinking TTL outputs, ca- 
pable of driving up to three TTL loads. 


Inthe onstate, the output will be greater 
than 2.7 V, the offstate less than 0.8 V, 
and the output levels remain stable over 
all operating conditions. As with any 
standard TTL device, the output may 
be interfaced to a variety of level trans- 
lator ICs or discrete-component level 
translation circuits. 

The detection threshold may be set 
for levels from -30 dBm to -10 dBm by 
selecting the value of a single external 
resistor connected between the control 
terminal and ground. Threshold drift 
from -55°C to +85°C is guaranteed to be 


NN a a ae ae 
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less than3 dB, and is typically less than 
1 dB. To maintain this characteristic in 
an operating system, the external 
programming resistor must be a low 
temperature- coefficient type— forex- 
ample, 1% metal film resistors can have 
+ 100 PPM/°C temperature coefficients, 
carbon film resistors are more typically 
rated at 0 to -500 PPM/C (or higher, 
depending on the resistor’s value). Fully 
calibrated or matched detectors 
(equipped with factory-installed pro- 
gramming resistors) are available. 
The detectors may be operated from 
any supply voltage from +5 to +20 
VDC, with negligible change in thres- 
hold power over this voltage range. In 
the design of the detectors, low power 
consumption, rather than response time, 
was optimized. The response time is 
always less than 300 1s, measured from 
50% RF to TTL “one” or “zero”, witha 


3 dB above CW threshold overdrive. © 


Low slew-rate signals will not cause 
spurious outputs, as 0.7 dB of hystere- 
sis (factory adjustable, and may be 
eliminated, if required) is built in for 
noise immunity. The hysteresis vs. 
threshold level is constant, and 
hysteresis is factory adjustable. 

It is very difficult to obtain a good 
impedance match when diode detec- 
tors are optimized for sensitivity. When 

a large signal is applied VSWR is usu- 
ally much worse than when the detector 
is Operating inits “square law” response. 
The VSWR of the UTD-2004 is guar- 


anteed less than 2.0:1 for input signals — 


of less than -20 dBm, and 2.2:1 for 
signals of up to -10 dBm, over the full 
operating temperature range. The 
VSWR of the ATD-18021 is guaran- 
teed to be less than 3.0:1 VSWR over 
its full bandwidth, power and tempera- 
ture range. Typical VSWR for both 
units is much better than the maximum 
specification. 

The circuits of both threshold 
detectors incorporate a planar tunnel 
diode, a precision integrated circuit 
operational amplifier, a comparator, and 
a temperature-compensated voltage 
reference. 


Construction is hybrid, using chip: 


components bonded to thin-film gold- 
and-refractory-metal circuitry on a 
ceramic substrate. This MIC construc- 


Avantek, inc. 
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tion assures highly-repeatable and pre- 
dictable performance, as well as resis- 
tance to shock, vibration and thermal 
cycling. In the case of the stainless- 
steel Avanpak package, all RF and DC 
connections are made through matched- 
expansion-coefficient metal-glass 
feedthroughs, and the cover is welded 
to provide hermeticity. 

Low current consumption and flex- 
ible supply voltage—which means that 
the detector can be powered in parallel 
with virtually any active device; high 
sensitivity, small size, and easy pro- 
gramming should allow the installation 
of self-diagnosis capabilities with 
minimal changes to a system. The 
result will be a system that is far easier 
to test or repair, and one that can be 
quickly verified as ready for operation. 


a 
Simple threshold 
detectors meet an 

ongoing need in 
EW systems. 
ee 


Bob Dale, 
Microwave Engineering 
Manager 
Countermeasures Division 
Sanders Associates, Inc. 
Nashua, NH 


The size and cost of previously- 
available threshold detector units have 
limited their use for BIT in current EW 
system designs. In most cases, more 
elaborate detector arrangements are 
used to provide the system with a far 
more detailed analysis of signal ampli- 
tudes and waveform, but such detector 
circuits are too costly and too large for 
widespread use in BIT. However there 
are appropriate applications for a very 
basic threshold detector, and the availa- 
bility of relatively sensitive, easy-to- 
interface detectors makes their use very 
appealing—if they don’t costtoomuch. 


Essentially, the application is 
extremely simple: to show that a 
particular stage is functioning and pro- 
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viding épowseouutiecel thatexceeds 
a selected minimum value. | 

The good sensitivity of the thresh- 
old detector means that an extremely 
small amount ofpowermustbe coupled — 
out of the system signal path. A typical 
example would be the output of a 
receiver local oscillator. Assuming the 
LO provides +10 dBm output, a 30 dB 
directional coupler with 0.5 dB insertion — 
loss will still provide +9.5 dBm.power 
to the LO port of the mixer while sup- 
plying sufficient (-20 dBm) power to 
the threshold detector to indicate that 
the LO is functioning. The greatest loss 
between the LO and mixer in this 
example is the inherent coupler loss, 
which is relatively independent of the 
amount of signal coupled out. In most 
cases, the LO would be designed with 
enough excess power capability to 
assure that the mixer would receive 
sufficient LO drive under worst-case 
conditions, and providing the additional 
power to compensate for the coupler is » 
a trivial problem. 

Using the ATD-18021, the thres- 
hold of the detector will vary less than 
1 dB, worst case over temperature and 
supply voltage variations, at any spot 
frequency, and less than 2.3 dB, worst 
case, from 100 MHz to 18 GHz. 

Although the size, power consump- 
tion and stability of these detectors are 
all very important, it is particularly 
significant that they offer a variable 
threshold range and wide frequency 
coverage. This will minimize the 
number of different detectors that need 
to be used in a system, simplifying the 
stocking of spares. It should also permit 
the manufacturer to produce enough of 
these parts— which can go intoa variety 
of systems—to reduce manufacturing 
costs and, therefore, (one would hope) 
the customer’s acquisition cost. 


This article “Broadband threshold de- 
tectors” is reprinted by permission from 
MSN & CT April, 1988. The material 
in “Simple threshold detectors meet an 
ongoing need in EW systems,” was 
submitted with the article but not used. 
Our thanks to Bob Dale of Sanders 
Associates for his comments. 








QAVANTEK_ 


DESCRIPTION | 

All TO-8 thin-film oscillators are designed to operate with 
unconditional stability and performance equal to or better than 
their guaranteed specifications when installed in a properly 
designed 50-ohm microstripline PC board. Problems encoun- 
tered with systems using TO-8 oscillators can be directly 
traced to improper layout of the PC board, improper grounding 
of the devices to the board or the board to the case or. chassis 
in which itis installed, or the lack of RF bypassing on DC leads 
when required. | | 


In this section basic information on microstrip circuit design 
will be presented to allow a designer to properly plan his 
custom microstrip board. | | 


MICROSTRIPLINE CHARACTERISTICS 


A microstrip transmission line is fabricated with a single 


narrow conductor on one side of a relatively thin sheet of 


dielectric medium with a large area of ground plane on the 
other side. Generally the dielectric sheet is in the form of either 
a ceramic substrate for thin- and thick-film hybrid integrated 
circuits or PC board material for assemblies. os 


Electrically, a microstripline behaves like a two-wire transmis- 
sion line with the second conductor formed by the image of the 
physical conductor appearing on the ground plane. 


The characteristic impedance of a microstripline is deter- 
mined by the width of the conductors and the dielectric 


constant and thickness of the substrate material on which itis — 
fabricated. For the 0.062 in. thick, G-10 glass epoxy PC board | 


material (1 0z. clad, both sides), a 50-ohm stripline is always 
0.10 in. wide. > i | 

In a practical application, other conductors also appear on the 
microstrip board for DC bias and control voltages. The widths 
of these conductors are relatively unimportant so long as they 
are narrow compared to the large grounded areas which 
make up the bulk of the conductor side of the board to provide 
as much shielding and isolation as possible. 


The figure below shows the standard mounting kit for TO-8 | 


oscillators. Also shown is the correct installation for PC board 
mounting. 






TO-8 MOUNTING RING 
P/N 650-001884. 


(2) PLACES 


Mounting Kit for Standard TO-8 Packaged Oscillators 


Application Note 
Installing TO-8 Oscillators 


All connections to the pins on the modular devices are made 
via conductors on the bottom, or circuit, side of the board. The 
top, or ground plane, is left completely clad except for clear- 
ances milled around the holes drilled to pass device pins to 


prevent unintentional short circuits. 


Since the ground plane side of the board is left completely 
clad, it assures both a good ground and effective heat sink 
when modules are clamped to it. Modules may also be 
secured with conductive epoxy or other means, so long as the 
cases are in intimate thermal and electrical contact with the 
ground plane. 


On the conductor side of the board, all of the unused 
conductor areas are effectively intercorinected to the ground 
plane, and the entire board is grounded to the case or chassis 
via mounting hardware. es 


ASSEMBLY INSTRUCTIONS FOR. 
CUSTOMER-DESIGNED CIRCUIT BOARDS 


The steps below apply to the assembly of Avantek modules 
into microstrips or stripline circuits. CAUTION: ' The Avantek 
modules are designed for use in a 50-ohm microstrip system 
and the package must be adequately grounded! 


1. Cut all four pins toa length of approximately 3/16 inch. 


2. After cutting the pins per Step 1, install the module directly 


~ on the circuit board ground plane with the Tune Voltage, 
_RF Output and DC Voltage pins (see Figure 1) passing 
through the board to the circuit on the other side. Be 
careful that these pins do not short out to the ground plane. 


3. Using the clamp provided, secure the module firmly to the 
ground plane. Figure 1 shows the proper positioning and 
installation of the mounting clamp. This step ensures posi- 
tive contact between the module package and the ground 
plane so that no problems with VSWR in a multistage 
system will be encountered. 


4. Bend the Tune Voltage, RF Output, DC Voltage and GND 
pins flat against the proper portions of the printed circuit, 
then solder in place. : 


RING MOUNTING 


 ——— ampuirier 


P.c. BOARD 
CLEARANCE ON THE 
GROUND PLANE FOR 
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DESCRIPTION 


From the viewpoint of the systems engineer, a package must 
be as compact as possible, easy to install in a system (with 
good RF grounding and heat transfer), resistant to severe 
shock and vibration and, because of the sensitivity of the 
unprotected MIC circuit, hermetically sealed for protection 
against moisture and corrosive atmospheric gases. It must be 
compatible with microstrip and stripline transmission lines, 
and provide adequate RFI shielding so several packages can 
be integrated into a subassembly. The package should be 
modular with the possibility of conversion to a connector-type 

_ Package for testing and prototyping. The RF connectors also 
need to be field-replaceable to meet requirements being writ- 
ten into many military specifications. Both top-to-bottom and 
side-to-side mounting should be available. 


The Avanpak oscillator packaging system satisfies these 
needs without compromising electrical performance. For a pin 
package operating up to 18 GHz, the most critical design 
aspect is the RF transition through the wall of the package. 
Avanpak feedthroughs combine gold-plated pins with Kovar 
holding rings and glass-seals with matched expansion coeffi- 
cients. The glass is a special low-loss compound to maintain 
RF performance, and is clear for easier inspection. To assure 
hermeticity, all feedthrough assemblies are brazed to the 
package's nickel-plated, stainless-steel frame, using a high- 
temperature process. 





Installation of the field-replaceable SMA connector is straight- 
forward. Since the center conductor collet is self-centering 
and provides a stress-free interface, the connector is simply 





RECESS FOR 
WELDED LID 


MOUNTING HOLES 
FOR 2-56 SCREWS 


FIELD-REPLACEABLE 
SMA CONNECTOR 


COPPER WASHER 


SPACER PLATE 
FOR MALE SMA 
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slipped over the RF pin, pushed home, and the connector 
flange is bolted to the case. No special alignment is required, 
and the only necessary tool is a screwdriver or Allen wrench. A 
soft, nickel-plated copper washer is used to prevent the 
connector from rotating against the case. If needed in proto- 
type testing, connectors can be installed on the RF and tune 
port of an oscillator and the DC bias port can remain a pin for 
direct attachment to a PC board. 


Electrically, the Avanpak 50-ohm transition, including the 
SMA connector, proves to be quite good. Over the 2 to 


18 GHz frequency range, worst-case insertion loss is less 


than 0.3 dB, and worst-case VSWR is under 1.3:1. 


With, connectors attached, or in pin form, the package is the 
smallest and lightest of its type commercially available. Pin 
placement is symmetrical to the package (0.11 in. from top to 
bottom) for use in stripline applications. 


The Avanpak packaging concept allows the system designer 
to take a “building block” approach to. design. He can 
purchase fully characterized individual MIC components, test 
them for his specific application, screen them to 
MIL-STD-833B (if need be), then remove the connectors and 
integrate the package directly into a subassembly. Good RF 
grounding is assured through mounting holes in close prox- 
imity to the package's RF transitions. Hermeticity is guaran- 
teed by glass-to-metal seals and a welded lid. Size and weight 
reductions are significant. Electrical performance is not 
degraded. 





GLASS SEAL HIGH-TEMPERATURE 


BRAZING 


50-OHM FEEDTHROUGH PIN 


KOVAR RING 


FIELD-REPLACEABLE 
DC BIAS CONNECTOR 


STAINLESS-STEEL FRAME 
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INTRODUCTION 


PlanarPak components are unique because they allow sur- 
face mounted devices to perform up to 18 GHz. In critical 
applications where small size and low weight are mandatory, 
these devices will provide reliable performance over this full 
frequency range. This application note covers methods of 
assembly and printed circuit board (PCB) material selection to 
maximize performance from these devices. 


The most important aspects to consider before using any 
PlanarPak device is how and where it will be mounted. Reli- 
able electrical performance above 200 to 300 MHz can only 
be expected when the entire bottom surface of the PlanarPak 
device (i.e. the lead frame) is attached to the mounting sur- 
face. The mounting surface could be the ground plane of a 
PCB, or grounded heat sink, but in all cases careful attention 
must be taken to assure an excellent RF ground. 


Preferably, attachment methods of the electrical connections 
should be one of the solder reflow methods mentioned in this 
application note. Alternatively, conductive epoxy may be used 
to ground the lead frame when solder reflow methods are not 
employed. With any of the attachment methods mentioned, 


Using PlanarPak™ Surface Mount Components 


Application Note 


optimum electrical and thermal performance will only be pos- 
sible if care is taken to assure the entire bottom surface is 
attached. 


Performance verification is best proved through use of the 
Avantek dedicated test fixture: the PPTF-25, PPTF-38, or 
PPTF-48. Device performance on the test fixture closely 
follows actual performance proven through tests mentioned in 
the guidelines of this note. Electrical performance of various 
suggested board materials are shown in the Electrical Per- 
formance section of this note. Many charts and tables are 
included to assist the designer in choosing the best PCB 
material to suit performance and system requirements. 


MATERIAL OUTLINE 

1. Electrical Performance p. 14-39 

2. Mounting Options | p. 1440 

3. Microstrip Board Design Guidelines p. 1442 

4. Mechanical Performance p. 14-44 

5. Mounting Techniques p. 1446 
p. 14-47 


6. Source of Materials 
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ELECTRICAL PERFORMANCE 


The PlanarPak package is designed for optimum perform- 
ance using any of the mounting options. One major consid- 
eration, especially at higher frequencies, is adequate pack- 
age grounding. Grounding in surface mount boards is 
achieved by using plated thru holes. The ground holes 
present an inductance to ground which is dependent on the 
dimensions of the hole: the thinner the board, the shorter is the 
hole length, and the lower the inductance to ground. 


At frequencies above 8 GHz a short path to an effective RF 
ground becomes. extremely important. The primary way to 
improve the integrity of ground connections is through the 
reduction of thru-hole inductance by choosing a thin substrate 
material. It is recommended to use a substrate thickness 


between 0.005 to a maximum of 0.025-inch for high frequency 


applications. 


In the microstrip layout section, detailed board layouts and 
guidelines are presented. 


PlanarPak components are tuned and tested in high perform- 
ance test fixtures as shown in Figure 1. 


PPTF-25 Using 50Q Thru 
1/4” PlanarPak Test Fixture 


Insertion Loss, dB 
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Figure 1 





The performance of a PlanarPak device on a surface-mount 
board is very close to that in the test fixture provided the board 
design guidelines are followed. To demonstrate this, a 
PlanarPak-packaged 50-ohm thruline was mounted on 
different boards and the performance evaluated as shown in 
Figures 2 through 6. 


Figure 2 shows the performance of a 1/4-inch PlanarPak 
50-ohm thruline mounted on a .010-inch thick board (PTFE/ 
glass cloth— Taconic TLY-5). 


Insertion Loss, dB 


10 12 14 


Frequency, GHz 
Figure 2 





Figure 3 shows the performance of a 1/4-inch PlanarPak 
50-ohm thruline mounted on a 0.025-inch thick board (PTFE/ 
ceramic—Rogers RT/6010). 

Figure 4 shows the performance of three 1/4-inch PlanarPak 
50-ohm thrulines cascaded on a 0.015-inch thick board 
(PTFE/glass microfiber—Rogers RT/5880). 
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| Figure 4 
Figure 5 shows the performance of four 1/4-inch PlanarPak 
50-ohm thrulines cascaded on a 0.010-inch board 
(Fluoropolymer composite—Rogers RT/6002). This is a more 
compact layout design where the package leads are trimmed, 
and the PlanarPak packages are cascaded closer together. 


12 14 
Frequency, GHz 





Figure 5 


Figure 6 shows the performance of four 3/8-inch PlanarPak 
50-ohm thrulines cascaded on a 0.010-inch thick board 
(Rogers RT/6002) 
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Figure 6 
PlanarPak components are designed to be cascaded in the 
simplest possible microstrip motherboard, to facilitate circuit 
size reductions possible with surface-mount components. 
Essentially, the most compact design consists simply of pads 
to which the trimmed package leads can be soldered, and 
provisions for good grounding. 
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MOUNTING OPTIONS 


One of the advantages of PlanarPak surface mount compo- 
nents is their flexibility of use. The surface mount PlanarPak 
components are suitable for mounting on a wide variety of 
“motherboard” materials, including thin- or thick-film circuits 
on ceramic substrates and most printed circuit laminates. In 
this way the PlanarPak component is attached directly to the 
board using solder or epoxy. 


Ceramic substrate with either thin-or thick-film conductors 
offer good RF characteristics combined with thermal expan- 
sion characteristics which are virtually identical to those of the 
PlanarPak components. | 7 


The most important considerations for selecting a board 
material are: dielectric loss, thermal conductivity, and 
thermal.coefficient of expansion. Ideally, a designer would like 
to use a board that has low dielectric loss, high thermal 
conductivity, and mechanical properties compatible with the 
PlanarPak package. Z 


Table 1 compares the significant characteristics of the most 
applicable substrate materials. 


Table 2 compares the significant properties of different metals 
available for case or carrier. 


. Table 1 | 
Thermal . 
Coefficient of 
Dielectric Dielectric. Thermal Expansion* Young’s Electrical 
Board Constant Loss Conductivity* PPM’°C Modulus Resistivity Density 
Material . ER Tangent wimec ——sC-X, Y Z X10¢ PSI] 10°Ohmcm = g/cm? Comments 
Alumina Al,O; 99.5%  — 9.8 0.0001 © ~25-30 6-7 67 50 10° 3.96 Ceramic . 
Beryllia BeO 99.5% 67 0.00038 = 250 §.7-6.4  5.7-6.4 50 40" 29 Ceramic 
Aluminum Nitride AIN _ 88s 0.0005 | 170-200 4.1 4.1 _ = _ Ceramic 
S-145 (Transtech) 10 00002 34 12.1 12.1 38 10°. 3.45 Ceramic 
D-Mat (Transtech) 8.9-14 0.0002 8.8 7.5 7.5 30 10° 3.45 Ceramic 
D-450 (Transtech) 4.5 0.0004 4.2 2.4 2.4 18 10° 2.45 Ceramic 
Polyimide Keviar 3.6 0.008 0.12 4-7 83 4 108 _ TCE Constrained 
e . Dielectric 
Epoxy Keviar - 39 _ 0.12 6-8 — 4.4 10° _ TCE Constrained 
: . Dielectric 
Polyimide Quartz 3.3-3.7. 0.005 _ 6-8 34 7 10° _ TCE Constrained 
Dielectric 
RT/6002 (Rogers) 2.9 0.0025 0.44 16 24 0.120 10° 2.1 Fluoropolymer 
Composite 
Cuclad 250 (Keene) 2.4—2.6 0.0018. 0.11 10-15 120 0.7 10’ 2.2 PTFE/Glass Cloth 
RT/Durold 6010.5 (Rogers) =: 10.5 0.0028 0.41 21 20 0.135 _ 2.9 PTFE/Ceramic 
EPSILAM 10 (Keene) 10.2 0.002 ‘ 0.37 20-25 _ 0.035 _ 2.98 PTFE/Ceramic 
RT/Durold 6006 (Rogers) 6 0.0027 #3~= 0.48 30-34 53 0.091 _ 2.9 PTFE/Ceramic 
TLY-5 (Taconic) 2.2 0.0008 0.1 35 130 0.7 107 2.2 PTFE/Woven Glass 
RT/Durold 5870 (Rogers) 2.33 0.0012 0.26 27-31 134 0.159 10’ 2.2  PTFE/Glass Microfiber 
RT/Durold 5880 (Rogers) — 2.2 0.0009 0.26 33-47 188 0.156 107 2.2 PTFE/Glass Microfiber 
Polyimide Glass 4.5- 0.01 0.35 11.7-16 60 2.8 10° _ 
Epoxy Glass : . 48 0.022 0.16 12.7-16 189 2.5 10° _ 


*Average value —55 to +125°C_. 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035 


+ Contact your local representative, dietributor or field sales office for further Information. Listings are in the back of thie Data Book. 


14-40 


Application Note 
Using PlanarPak Components 





Table 2 





Thermal 
Coefficient . Thermal 
of Expansion Conductivity 
PPM/°C Wimec 
Average Average 
(-55 to +1258C) 


Stainless Stee! 
303 


Copper-Clad 
Molybdenum &-6. 172-200 x-y 
(Cu-Mo-Cu) 77-8. 147-162 z 


Copper-Clad 
Invar Invar 75 
(Cu-Invar-Cu) Cu 12.5 
Cu 20 
Invar 60 
Cu 20 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of this Data Book. 
14-41 


Application Note 
Using PlanarPak Components 


ne En es eer ncn ene ene 


MICROSTRIP BOARD DESIGN GUIDELINES 


It should be emphasized that the PlanarPak package is fully 
compatible with microstrip circuitry. By minimizing the /O port 
discontinuity, the PlanarPak package is matched as closely 
as possible to 50-ohm impedance, therefore the board 
microstrip lines should be 50 ohms to realize the full 
performance of the component. E 


The following guidelines for microstrip board layout are 
suggested: 


e The microstrip line should extend to the edge of the pack- 
age for leaded PlanarPak packages and 0.030 inch under- 
neath the package for trimmed PlanarPak packages (leads 
are trimmed flush with the package). (Ref. Fig. 6a and 6b.) 


Note:. Metal area under package needed only 
for trimmed leads. 


Figure 6a 


50-ohm Microstrip Line 


2g18 i 





Figure 6b 


e The minimum microstrip line width under the leads should 
be 0.015 inch, since the lead width is 0.15 inch (0.010 inch 
for high frequency PlanarPak components), to allow for 
solder fillets and good lead attachment to the board 
(Fig. 6b). 

e The maximum microstrip line width underneath the pack- 
age (for lead-trimmed PlanarPak components) should be 
0.015 inch to minimize the discontinuity effects of the in/out 
transitions (Fig. 6a). 

e The best transition from a wide trace to the edge of the 
package is made by tapering the microstrip trace down to 
the lead width. A 45-degree line taper is suggested, but 
other tapers can be used (Fig. 6b). 
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e The board material should be selected to suit the intended 
frequency of operation and the particular requirements of 
the circuit designer (thermal mechanical, high reliability, 
etc.) (Refer to Table 1 and 3). | 

e The board thickness should be between 0.005 and 
0.060 inch for low frequencies (less than 8 GHz), and 
between 0.005 and .025 inch for higher frequencies. 

e Metallized holes are used to bring the circuit ground to the 
bottom side effective board ground. The intent is to have 
sufficient PlanarPak package-to-board ground points to 
assure a low-impedance ground path that is a small 
fraction of the wavelength at the highest frequency of 
operation. The number and location of the holes may 
change as long as the previous conditions are satisfied. 


Figure 7a, 7b, and 7c shows PCB layout patterns for the three 
different size PlanarPak packages. The metallized ground 


- holes are spaced in such a way to assure adequate grounding 


coverage of the whole PlanarPak packages backside area. 


TABS REQUIRED FOR 
_ LEADED PACKAGES 


.031 DIA. PLATED 
THRU 5 PLACES 


FOR APPLICATIONS 
BELOW 8 GHz 


TABS REQUIRED FOR 
LEADED PACKAGES 


.031 DIA. PLATED 
THRU 9 PLACES 


FOR APPLICATIONS 
BELOW 8 GHz 





Figure 7b. 3/8-inch PlanarPak Board Layout 


. Contact your local representative, distributor or field sales office for further Information. Lietinge are in the back of thie Data Book. | 
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TABS REQUIRED FOR 
LEADED PACKAGES 


HOLES .031 DIA. PLATED — | - FOR APPLICATIONS 
THRU (13 PLACES) = _ BELOW 8 GHz , 





Figure 7c. .4x.8-inch PlanarPak Board Layout 


e High frequency layout: Figure 8 shows a ainyout pattern for _ dielectric, especially for high dielectric constant and thinner 
the 1/4-inch PlanarPak package. It includes more metal- boards. The transition holes can be deleted for thicker 
lized ground holes and unmetallized 0.070-inch diameter boards (0.010 to 0.025 sled and lower dielectric constants 
holes underneath the input/output RF transition. This mini- (Er = 2 to 3). 


mizes the transition mismatch due to the effect of the board 


0.070 DIA. _ 
HOLE UNPLATED 
" (2) PLCS. (OPTIONAL) 


‘50 OHM LINE | 


—TABS REQUIRED FOR 
LEADED PACKAGES 





0.018 DIA 
HOLE PLATED 
(21) PLes. 


FOR APPLICATIONS DIMENSIONS IN INCHES 
ABOVE 8 GHz “ BOARD THICKNESS RANGE: 
0.005-0.025 





Figure 8. 1/4-inch High Frequency Board Layout 
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MECHANICAL PERFORMANCE 


The. mechanical performance of a PlanarPak component 
mounted on a board has certain differences from other SMT 
packages like the LCCC (Leadless Ceramic Chip Carrier). In 
the case of the LCCC and PLCC only the bottom side pads or 
leads are connected to a PCB footprint, while for the Planar- 
Pak package, the complete bottom-side ground surface is 
connected to the board. This provides larger direct contact 
area with the board for PlanarPak components, and any me- 


chanical and thermal analysis should take this advantage into: 


account. 


TCE Control 


One of the major concerns when evaluating a surface-mount 
component is the mechanical stress at the solder joints of the 
package leads. When the temperature increases, the board 
and the surface-mount component tend to expand. If they 
expand by a different amount, the leads’ solder joints are 


stressed and microcracks can occur. The rate of expansion is — 


determined by the thermal coefficient of expansion (TCE), 
measured in parts per million per degree centigrade (ppm/c). 
For stress-free operation over a wide temperature range, both 
the board and the surface-mount component TCEs should be 


similar, .but. the greater the TCE mismatch is, the more. 


mechanical stress problems occur on the solder joints. 


The TCE for the PlanarPak package is 6 ppm/°C (see 
Table 2). 
There are two approaches to solving the TCE mismatch 
problem: ae te | fi 
e Providing TCE match between the board and the package. 
e Providing stress relief for the package leads. 
1. TCE Matching 

~ There are four major ways to provide TCE match: 


a. Board Materials with similar TCE: The easiest way is 
to use alumina or other ceramics as substrate in order 


to duplicate the characteristics of the surface-mount — 


package. 


b. Using a constraining dielectric. The idea here is to 


incorporate a low TCE. dielectric, such as Kevlar or 
quartz, in the board material in order to constrain its 
overall TCE. To produce a low expansion composite, 
Keviar (a DuPont product) cloth, for example, is used 
as the reinforcing medium in place of glass in epoxy or 
polyimide resin. Keviar also has a lower dielectric'con- 
stant and dissipation factor than glass, which makes it 
promising for high frequency circuits. Boards made 
with Keviar are lightweight and have mechanical 
damping power that makes them resistant to vibration. 
c. Using a constraining métal core: This method 
involves selecting a low-TCE metal core, such as 
copper-Invar-copper or copper-molybdenum-copper, 
which is bonded to the dielectric material layers. The 





core constrains the normal expansion of the board, 

and its composition allows the TCE of the board to be 

tailored to match that of the SMT package. For exam- 

ple, copper-clad Invar, with copper clad to both sides 

of an Invar core, can be tailored to provide a selected 

TCE by varying the copper-to-Invar ratio. C-I-C can 
_ provide support and TCE match to single and multi- 
_ layer boards. | 7 


Major military/industry evaluation programs are in progress 
evaluating different TCE matching techniques. Preliminary 
results are very promising and each technique has its advan- 
tages depending on the user environment and applications. 


Table 3 presents advantages and disadvantages of different 
board materials used to control the thermal coefficient of 
expansion. | 


Avantek has performed evaluation and. thermal cycling of 
different board materials on two PlanarPak package sizes. 
The units were tested for mechanical and electrical failures. 
over —55 to +125°C range of the standard military specs. 


Table 4 shows the results of the Avantek evaluations of board 
materials. ~ te, 


2. Stress Relief 


Another approach to minimizing problems from incompat- 
ible thermal expansion between PlanarPak components 
and boards is to provide stress relief for the package 
leads. This is done by attaching a ribbon wire from the 
~ PlanarPak package leads to the microstrip trace to make 
“the electrical connection instead of soldering the leads. 
The leads remain unattached flush over the surface of the 
board (Figure 9). The flexible ribbon absorbs any stresses 
that develop on the board-ribbon interface. 
The ribbon stress relief approach should perform well 


electrically when proper design considerations are taken 
into account. 


PlanarPak : 
50-ohm Microstrip Line 


Package 


Figure 9 
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Table 3. TCE Match Board Materials 
_ Advantages | 


Board Material 


Ceramic 


Epoxy Kevlar 


Exact TCE Match, Good Thermal Conductivity, 
Excellent Electrical Performance, Thin and 
Thick Film Compatible 


TCE Match, Weight, Reworkable, Conventional 
Board Processing, Substrate Size, Dielectric 
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Disadvantages | 


Fragility, cost, limited substrate size 


Thermal Conductivity, Resin Microcracking, 
Water Absorption 


- Properties, Vibration Damping 


Polymide Keviar 


| Substrate Size 
Polymide Quartz 


TCE Match, Weight, Reworkable, Good 
Dielectric Properties, Z-Axis TCE, 
Conventional Substrate ia ; 


TCE Match, Weight, Reworkable, Good — | 
Dielectric Properties, Z-Axis TCE, 


Thermal Conductivity, Resin Microcracking, 
Water Absorption, Cost . ; 


Drilling, Cost, Thermal Conductivity 


Conventional Substrate Processing, 


Substrate Size 


PCB Bonded To Copper Invar 
Copper (CIC) Core Or Support - 


Can be Tailored to Provide X-Y TCE match, 
Good Thermal Management, Board Size, _ 
Rigidity, Multilayer Capabilities, EMI/RFI 


Weight Increase | 


_ Weight Increase 


| Shielding 
PCB Bonded To Copper Same as CIC but Better Thermal Conductivity 
Molybdenum Copper Core | and Higher Young’s Modulus 
Or Support 





Table 4.. PlanarPak PCB Thermal Cycling Evaluation 





Board Material Dielectric Thickness 


Number of Cycles . ‘Thermal Cycling Performance 








Copper-Invar-Copper/Teflon . 0.010 _ 240, po aa Excellent. _ 
Polyimide Quartz 0,006 © 240 | Good 
RT/6002 (Rogers) i nn 0.010 480 | a Poor 
RT/6002 : 0.030 480 7 Poor 
RT/6010 (Rogers) . 0.025 420 td Poor 
Epoxy-Glass Oe - 0,082 480 SS | Poor 
Epoxy-Glass . 0.062 . 480-0 - -Poor 
RT/5870 (Rogers) | 0.031 405 Poor 


Thermal Management 


In all system applications thermal dissipation should bag con- 
sidered for optimum performance. For PlanarPak packages 
the majority of the heat is transmitted through the alumina 
substrate and the Kovar lead frame (forming the package bot- 
tom). Several thermal characteristics are provided to assist 
designers in planning for heat dissipation, which are found in 
the catalog data sheets. These are as follows: 


. 8, (Thermal Resistance) 

2. Active Transistor Power Dissipation | 

3. Junction Temperature above Case Temperature, T,,., 

4. Maximum Operating Case Temperature 

6,, represents the total junction to case thermal resistance 
which includes transistor, alumina substrate and Kovar lead 
frame. 


Active power dissipation is the power dissipated across the 
transistor die. | 

The junction temperature above case temperature, Theor IS 
given by: 


ed 


Te = 9y¢ X P, (transistor) °C 
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(T emperature rise data for PlanarPak packages refers to the 
change in temperature from the lead frame to the hottest spot 
on the transistor ld ) 


Maximum operating case temperature is specified i in catalog 
data sheets. (Total package dissipation, P,, may’ be calcu- 
lated from the DC values contained in the data sheets, and will 
provide useful : Hormation in comimining actual operating 
rope eeee, ie 

P, = Vis X wo) watts 


Based on mh above measurements and calculations the 
maximum operating case temperature, specified in the cata- 
log, should not be exceeded. Thermal data for different circuit 
board and carrier materials are given in Tables 1 and 2 to 
assist designers i in thermal management. Best thermal dissi- 
pation is provided when the suggested mounting techniques 
are followed. This means that the entire lead frame should be 
soldered, or attached using conductive epoxy, to the poae 
ground plane. 


Contact your local representative, distributor or field sales office for further. information. Listinge are In .the back of this Data Book. 
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MOUNTING TECHNIQUES | 


Although this format bears the appearance of conventional 
surface mount packaging, it has several properties which 
require special consideration in application. This section 
covers the following: 


e Mechanical Interface — 
e Assembly Instructions 


Mechanical Interface 


The PlanarPak-packaged component is an unconventional 
surface mount device in that its entire back plane is soldered 
to the substrate. Its lead interconnect is co-planar with the 
substrate for electrical reasons and, therefore, has no stress 
relief loop. This geometry induces high shear stresses in the 
connecting braze at the lead if thermal mismatch with the 
substrate exists. 


It is recommended that if the system in which the PlanarPak 


component is to be installed requires repeated thermal excur-. 


sions (of 50°C) that a thermally-matched board material be 
used. In any case residual stresses from soldering processes 
should be minimized. | 


Top metallization can be copper plated with nickel or clad with 
solder. _—— | 


If the package is to be directly paste-soldered, all possible | 


precautions against the formation of solder balls must be 
taken. Solder balls caught between the signal lead and the 
ground plane will deteriorate electrical performance even 
though no short circuit exists. 


In cases of direct paste reflow, the humidity content of the 
paste must be controlled. A slow bake of the placed part in the 
paste can reduce the humidity to acceptable levels. Time and 
temperature will vary with the part size and system mass. 


Assembly Instructions* 

The following section details the soldering methods for R&D, 
prototype and production installation of PlanarPak packages. 
Install only PlanarPak components and compatible ceramic 


chip capacitors and resistors prior to reflow soldering. Addi- 


tional components, such as tantalum bypass capacitors or 
ferrite-core coils should be installed by hand soldering. Adjust 
the hot plate for a temperature of 260°C maximum, and allow 
the temperature to stabilize before reflow soldering... 


1. Chemically clean the PC board and the unit to be mounted 
using a vapor degreaser, or acetone followed by an iso- 
propyl alcohol wash (check for compatibility of solvents 
with other components on the board. Do not use ultrasonic 

cleaning. : 

2. Mask the backside of the PC board to prevent solder from 
flowing through the plated through holes causing a rough 
ground plane surface. A suggested masking material is 

- 2 mil thick DuPont Kapton film with silicon adhesive back 
(Avery International Permacel part number P-222). 


3. Apply solder cream using screen printing techniques or 
careful hand application. A layer 4- to 6-mils thick is ade- 
quate. It is suggested that a cream combining eutectic 
alloy with non-foaming flux, such as Ersin Multicore 
SN62PRMAB3 or equivalent, may be used. 


4. Reflow solder on substrate only, using vapor phase, infra- 
red, or conducted heat. | 

5. Chemically reclean the unit using the procedure given 
in step 1. Make sure that a flux remover is used which 
is appropriate for the type of solder cream used (Multi- 
core PC81 is recommended flux remover for the 
SN62PRMAB3 cream). Do not use ultrasonic cleaning. 


6. Brush RMA flux on surface (e.g. Alpha 100). Place the 
-PlanarPak package on substrate. Bake at 120°C for 
10 minutes. (Excessive time will polymerize flux.) 


7. Reflow on hot plate, vapor phase or conductive belt. 
8. Repeat step 5 above. 


Production Soldering 
~ In production, solder cream may be applied manually with a 


syringe or with a pneumatic, controlled-volume dispenser 
system; or via screen printing. When the surface-mounted 
components are hand-placed over the solder cream, slight 


__ errors in centering will usually be no problem, since the sur- 


face tension while the solder is liquified will tend to pull the 
component into proper alignment. 


Most solder creams are of relatively low viscosity, which 
means that automation equipment, or any handling of the 
board between component insertion and reflow, may call for 
fixturing to hold the components in place, The use of fixtures 
eliminates the self-centering effect. | 


Recommended Methods of Solider Reflow 


Vapor-phase: The vapor-phase reflow system makes use of 
the condensation of the saturated vapor of a synthetic solvent, 
which is accompanied by the release of the latent heat of 
vaporization. This, in turn, causes the assembly to become 
uniformly heated to a temperature in excess of the melting 
point of the tin-lead eutectic alloy (186°C), normally within 10 
to 30 seconds. Control over the actual soldering temperature 
is through the dwell time during which the assembly is permit- 
ted to remain in the vapor. 


One of the most significant advantages of vapor-phase reflow 
soldering in the high-volume production environment is that 
the vapor stays clean, with any contaminents falling from the 
boards settling in the liquid phase of the solvent. The fact that 
the vapor condenses on all surfaces simultaneously means 
that the applied temperature is uniform. This minimizes stress 
on the package and helps assure good solder joints. 

The disadvantage is that the vapor-producing liquid (such as 
3M Flourinet® FC-70) is expensive, and some portion is.inevi- 
tably lost. To help prevent this loss, a secondary vapor zone of 
material such as DuPont Freon—TF® is generally used. 


After soldering, flux residues should be removed using a 
solvent appropriate to the type of flux. Typically, removal of 
resin-type fluxes requires the use of a fluorocarbon or chlorin- 
ated fluorocarbon solvent, often with the addition of isopropyl 
alcohol. Any cleaning solvents should be tested for compati- 
bility with the PC material and components (particularly with 
parts containing reactive metals such as aluminum or zinc) 
before use. 


*Hand soldering, or wire bonding, only the lead frame tabs severely limits the operating frequency range of PlanarPak devices 
(e.g. 200 to 300 MHz), and are not recommended procedures. If reflow techniques are not possible then another method 


must be used to conductively attach the lead frame. 
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Convection: Although convection is an inefficient method of 
transferring heat, it is, perhaps, the most widely-used tech- 
nique. Dwell time (belt speed) and temperature must be care- 
fully controlled to assure sufficient heating to prevent cold 


solder joints or inadequate wicking of the solder into the | 


connections. 


Infrared: The major dleativeritace of infrared reflow solder- 
ing is the possibility that some areas of the package will be 
shielded from the heat radiation. This is frequently a problem, 
since the surface-mounted components are often held in 
place with fixturing during the reflow heating cycle. If the 
heating arrangement is not carefully adjusted, temperature 
gradients during reflow may be enough to overheat some 
connections and inadequately heat others. Temperature also 


tends to be higher for components or parts of components of _ 


darker color or higher heat absorption. 
SOURCES OF MATERIALS 


Substrates 


e Alumina Al,0,, Beryllia BeO, Aluminum Nitride AIN. 
— Accumet Engineering Corp., 
518 Main St., Hudson, MA 01748 
Tel: (617) 568-831 1 


COR-LAM (Epoxy-Kevlar, Polyimide-Keviar) 
— DuPont Company, Electronic Department, 
Barley Mill Plaza, P22-1204, 
Wilmington, DE 18898 
Tel: (800) 345-9999 


EPSILAM-10, CU-CLAD 217/233/250, 
DI-CLAD 522/527,870/880/810 
— Keene Corporation, 
‘1100 Goverror Lea Road, Bear DE 19701 
Tel. (800) 635-9333 


NORPLEX/OAK 601, 602, 605 
— NORPLEX/OAK, 505 King St., 
Le Crosse, WI 54601 
Tel: (608) 784-5070 


Polyimide-Quartz, Teflon-CIC-Teflon 

— Oak Industries Inc., 54 Church Street 
Hoosick Falls, NY 12090 
Tel: (518) 686-7301 


CUFLON 

— Polyflon Company, 35 River Road, 
New Rochelle, NY 10801. 
Tel: (914) 636-7222 


RT/5870, RT/5880, 
ULTRALAM 2000 
— Rogers Corporation, Microwave Material Division, 
Box 3000, Chandler, AZ 85244 | 
Tel: (602) 961-1382 


RT/6006, RT/6010, RO2800, 
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e TLY-5, TLY-3, TAC-LAM-T, TAC-LAM-X 
— TACONIC Plastics, Ltd., Microwave Dielectric Division, 
Coonbrook Rd., P.O. Box 68, Petersburg, NY 12138 
Tel: (518) 658-3202 7 


Copper-invar-Copper, CERCIC. 

— Texas Instruments, Inc., Industrial Material Dept. MS 
4-9, 
Attleboro, MA 02703 
Tel: (617) 699-3800, ext. 1660 


S-145, D-MAT, D-450 
— Transtech, a Subsidary of Alpha Industries, 
P.O.Box 69, 5520 Adamstown Rd., 
Adamstown, MD 21710 
Tel: (310) 695-9400 


Metals 


e (CMC) Copper-Molybdenum-Copper 
— AMAX Specialty Metals Corp., 21801 Tungsten Rd., 
Cleveland, OH 4417 


Tel: (216) 692-3990 


Thermkon 

— Contacts Metals Welding, Inc., 
70 S. Gray St., P.O. Box 2266, 
Indianapolis IN 46206 _ | 
Tel: (317) 634-8884 


(CIC) Copper-Invar-Copper 

— Texas Instruments, Inc., Industrial Metals Dept.. MS 4-9, 
Attleboro, MA 02703 
Tel: (167) 699-1617, (800) 341-5202 


Fixtures 


e Inter-Continental Microwave (ICM), 
2372 Walsh Ave., Santa Clara, CA 95051 
_ Tel: (408) 727-1596. 


Solders 


Multicore Soldering Products 
Multicore Solders 

_ Cantiague Rock Road 
Westbury, NY 11590 

Tel: (516) 334-7997 


Masking Film 


e Permacel Masking Film 
Avery International, Fasson Industrial Division 
250 Chester Street 
- Painesville, OH 44077 
Tel: (216) 352-4444 


+ Contact your local representative, distributor or field sales office for further information. Listings are In the back of thie Data Book. 
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Voltage-Controlled Oscillators 
Evaluated for System Design 


By 


R.M. Leier and R.W. Patston 
Avantek, Inc. 


High tuning speed, small size, and low power consumption make VCOs important components 
in a number of microwave applications. The designer must be able to evaluate these devices 
accurately in order to write proper VCO specifications for critical applications. — 





1. Block diagram of a microwave oscillator, modeled as a combina- 
tion of an amplifier with a positive-feedback loop and a frequency- 
determining network. KT represents the noise input that starts oscil- 
lation. : 


With its unique combination of very high tuning speed 
(typical full-band tuning in less than 30 ns.), small size, 
and low power consumption, the varactor-tuned, voltage- 
controlled oscillator (VCO) is a vital component in elec- 
tronic defense systems, frequency-hopping radar, frequency 
synthesizers, and many other microwave applications. 
Unfortunately, high-performance microwave VCOs are dif- 
ficult to design, build, and optimize. __ 

Most microwave system designers find it far more prac- 
tical to consider VCOs or integrated oscillator subsystems 
as components, and purchase them from one of the spe- 
cialized manufacturers. Available production “‘raw” VCOs 
and vCo assemblies, which offer a wide selection of opti- 
mized performance features, are readily available in the 
300-MHz to 18-GHz range. This article is intended primarily 
to help system designers evaluate available vcOs, and to 
assist them in writing VCO specifications for critical appli- 
cations. 


A Look at Oscillator Fundamentals 

In its simplest form, a sinusoidal or quasi-sinusoidal 
oscillator (as opposed to such square-wave or pulse sources 
as the blocking or relaxation oscillator) can be modeled as 
the combination of an amplifier with a positive feedback 





2. Example of a negative-resistance generator. Most designers 
model microwave oscillators as a negative-resistance generator and 
oscillator. 


loop and a frequency-determining network. Figure 1 illus- 
trates this concept. The general feedback formula is 


A 
Ag (1) 
1—ByA 
where A = gain of the amplifier without feedback 
Ag = gain of the amplifier with feedback 
Bg = reverse transfer function of the feedback 
path 
V¢ angle 0 
_ Veangle 61 2) 
V, angle 62 


(the difference between 6) and 62 represents the 
phase shift through the path) 


When feedback is positive, Bs is a positive quantity and, 
according to the Barkhausen criterion, when BsA=1, Ag 
becomes infinite and the feedback amplifier becomes an 
oscillator. Since both the amplifier and the feedback circuit 


Richard M. Leier is VCO product marketing manager and Ronald W. 
Patston is applications engineer at Avantek, Inc., 3175 Bowers Ave., Santa 
Clara, CA 95051; (408) 727-0700. 


Na et ata Book. 


Avantek, Inc. - 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, dietributor or field eales office for further Information. Listings are In the back of thie Data Book. 


14-48 


Application Note 


| Voltage Controlled Oscillators 
ttt 





3. The equivalent circuit of the negative-resistance generator shown 
in Figure 2. Through nodal analysis, the input impedance of this 
circuit can be shown to generate a negative resistance. 


contain capacitive or inductive energy-storage elements 
(even if only due to parasitics), BgA is complex. To satisfy 
the Barkhausen criterion, the real part of BsA=1 and the 
imaginary part is O; thus the real part is unity and the 
phase is 0. Clearly, under these conditions, once oscillation 
begins due to any small amount of noise at the input of the 
amplifier, the signal would build up until the output of the 
amplifier reaches its saturated limit. | 

The common-emitter amplifier circuit provides a 
nominal 180° phase shift, with the feedback network add- 
ing the additional 180° (or 540° . . . 360n + 180°). In the 
common-collector amplifier circuit, where the phase shift is 
nominally 0°, the feedback network must provide a full 
360° phase shift. 

The model in Figure 1 represents essentially a surface- 
acoustic-wave (SAW) oscillator in which the feedback path 
consists of a delay line and low-pass filter. Of course, if the 
transistor has a sufficiently high fax, there is always a 
possibility that a simple delay line will provide a total 360° 
phase shift at a fundamental frequency and at a number of 
harmonically related frequencies, or that other 360° feed- 
back paths at non-harmonically related frequencies will 
exist since conductor lengths are a significant part of an 
electrical wavelength. 

Actually, most microwave-oscillator designers use a dif- 
ferent model, and analyze oscillators in terms of a nega- 
tive-resistance generator and resonator. An example of a 
negative-resistance generator is shown in Figure 2. By first 
transforming it to its equivalent circuit (Fig. 3), the input 
impedance of this circuit can be shown to generate a nega- 
tive-resistance. It can be shown through nodal analysis that 
the input admittance of this circuit is: 





1 168 1 | 
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4. When the designer adds a parallel! resonant circuit to the equiva- 
lent circuit shown in Figure 2, the result is a complete. voltage- 
controlled oscillator. 


This equation demonstrates that a bipolar transistor 
with an inductor between base and ground becomes the 
equivalent of negative conductance in parallel with an 
inductive susceptance over a range of frequencies f, > f. 
The inductor L is selected by design, whereas the value of 
C is provided by the collector-base capacitance of the 
transistor. = , #4 

The common-base circuit is not the only topology that 
can be used to generate a negative resistance, and in prac- 
tice a common-emitter configuration with the resonator in 
the base circuit is used as frequently as the former. The 
selection of an appropriate circuit topology is a complex 
task, dictated by such factors as the type of resonator being 
used, the characteristics of the transistor, and the fre- 
quency of the oscillator. The complete vco is produced by 
adding a parallel or series resonant circuit (Figs. 4 and 5). 


Phase (FM) Noise—a Significant Criterion 

The major concern of synthesizer designers is the phase 
stability (or phase noise). It is also critically important in 
ECM systems, frequency-agile radar systems, Doppler radar 
systems, radar warning receivers, and various communica- 
tions applications. In such applications, an oscillator’s 
phase-noise output may set the system’s limits for dynamic 








5. VCOs may also be constructed by adding a series resonant 
circuit to the negative-resistance generator. In this example, it is 
added to the base circuit in a common-emitter amplitier. 
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6. FM noise-conversion nomograph. By placing a straight edge on 
the frequency deviation in Hz (right column) and on the distance 
from the carrier at which that deviation occurs (left column), the 
single-sideband noise-power ratio in dBc is shown in the center 
column. 


range and reception sensitivity. The output of an ideal 
sine-wave oscillator can be described as: 


V(t) = Vo sin 27pot 


where Vo is the nominal amplitude and yo the nominal 
frequency. For an actual sine wave, the equation becomes: 


V(t) = [Vo + E(t] sin [2muot + oH) ], (5) 


where E(t) is the magnitude of random variation in ampli- 
tude, and ¢ (t) that of phase. 

The phase noise of an oscillator is best seen in the fre- 
quency domain, where spectral purity is determined by 
measuring noise power in sidebands about the output- 
signal center frequency (carrier). Note, though, that on a 
spectrum analyzer it is impossible to tell whether the 
power at different Fourier frequencies is a result of ampli- 
tude or of phase fluctuations. Fortunately, since most 
oscillators operate in saturation, AM noise is limited. It is 
usually 20 dB lower than phase noise and can often be dis- 
regarded. 

In practice, phase spectral density is measured by passing 
the oscillator signal through a phase discriminator, sub- 
stantially amplifying the resulting discriminator-output 
spectrum, then displaying it on a low-phase-noise spectrum 
analyzer. Single-sideband phase noise is usually specified in 
dBc/Hz at a given frequency from the carrier. Figure 6 is an 
FM noise nomograph that converts between single-sideband 
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7. Single-sideband phase-noise comparison of four production 
VCOs. 


noise power ratio and frequency deviation at any distance 
from the carrier. 

Total FM noise can be expressed as a sideband-to-carrier 
power ratio by the following relationship: 


f 
dB = 20 log V2 — 
os V2 lifes 6) 
where Fm = frequency from the carrier 
Afpms = deviation 


When frequency deviation is known in a given band- 
width, the following equation can be used to normalize the 
frequency deviation to any reference bandwidth: _ 


(7) 


B2 
Aforms = Afirms Br 


This relationship shows the importance of specifying the 
reference bandwidth when comparing the FM noise per- 
formance of various vCOs. The typical FM noise perform- 
ance of four production vCOs is shown in Figure 7. 

The phase noise generated by a VCO is determined 
primarily by the Q (quality factor—ratio of reactance to 
resistance) of the overall circuit and the Q of the varactor 
diode. The oscillator circuit itself is usually designed with a 
specific parameter in mind. In order to design a circuit with 
a very high Q, the tuning bandwidth must invariably suffer. 
Therefore, an oscillator circuit designed for optimum 
phase-noise performance will be ultimately a fairly narrow- 
band oscillator. 

In most cases, choosing a varactor diode for low phase 
noise requires only that the highest available Q be selected 
for the operating frequency and tuning bandwidth required. 
The selection of transistors, however, is a more involved 
process. The transistor intended for use as a microwave 
oscillator must offer a high fmax to ensure reasonable 
efficiency, have a sufficiently large active area to provide 
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8. Low-noise VCOs typically have phase noise 10 to 15 dB lower 
than standard VCOs. These curves should be compared to those 
displayed in Figure 7. 


adequate output power, and have a low-enough thermal 
resistance to ensure thermal stability. 

The problem is that the fmax is higher for devices with 
smaller areas and, conversely, larger-area devices yield 
higher output power at lower frequencies. Thus, the tran- 
sistor is selected by balancing output power vs. oscillator 
efficiency. 

The transistor with the largest device geometry or peri- 
phery that will operate at the design frequency is usually 
selected. For example, in designing a +10-dBm-power- 








Once oscillation begins due to any 
small amount oe noise at the 
amplifier’s input, the signal will 
build up until the amplifier’s 
output reaches its saturated limit. 








output 10-GHz oscillator tor low noise, a bipolar transistor 
with an F, of 8 GHz and saturated output power of +20 
dBm would be preferable to another device with an F, of 12 
GHz and the capability of only +13-dBm output power. As 
a general rule, silicon bipolar transistors are used rather 
than FETs in oscillators through Ku band when low noise is 
the most important consideration, since the phase-noise 
performance of silicon bipolar oscillators is typically 10 to 
15 percent lower than that of FET oscillators operating 
under the same conditions. 

The design of low-noise oscillators is complicated when 
frequency tuning is required. If only a narrow tuning range 
(< 2 percent) is needed, a cavity-stabilized or dielectric 
resonator oscillator with a frequency-pulling circuit— 
essentially an AFC with user access to the error voltage 
loop—is often the best choice. Thin-film vcos can also be 
suitable with circuit optimization, and careful varactor and 
semiconductor selection. 











9. Frequency response of a VCO in response to a tuning-voltage 
Step change. The input-drive waveform reaches its final value at time 
to. The VCO frequency reaches the lower edge of its specified toler- 
ance band Afgy at time tg. Settling time is the interval ts7 to to. The 
required final frequency is reached at time t,. The frequency drift 
that occurs between two arbitrarily defined times t; (which may be 
defined typically as 10 us. to 1 sec. after the tuning step has been 
applied to the VCO) and to (which is defined as “post-tuning drift”). 


When wider tuning bandwidths (10 to 15 percent) are 
required, VCO circuits using high-Q tuning diodes and low- 
noise silicon transistors, combined with special feedback 
techniques that reduce FM noise while retaining other cri- 
tical VCO performance characteristics, are necessary. The 
best noise performance is obtained by tuning the vco 
directly, without the use of a linearizer. A practical line- 
arizer circuit will contribute AM noise to the control signal, 
which results in co phase noise at the oscillator output. 

The impedance of the tuning voltage source fed to a 
“raw” VCO should be very low and, in many cases, shield- 
ing may be required on interconnecting leads and wires to 
suppress stray pick-up. Noise specifications should include 

Continued on page 111 











10. Comparison of the settling times of two standard VCOs at 4 
GHz. Use of a silicon varactor results in substantially faster settling 
than does the use of a GaAs varactor. 
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the required tuning video bandwidth, which should be as 
small as possible. 

Power-supply voltage regulation is also a very important 
consideration when using low-noise VCOs. Fluctuations or 
noise on the bias voltage supplied to the oscillator will 
cause frequency pushing, which also appears as phase noise 
on the output-signal spectrum. Figure 8 shows the typical 
FM noise performance of a 600-MHz thin-film oscillator, 
and of an 8-GHz fundamental thin-film oscillator designed 
specifically for low-noise applications. 


Settling Time and Post-Tuning Drift 

For a VCO, settling time is defined as that interval be- 
tween the time when the input-tuning-drive waveform 
reaches its final value and the time when the vco fre- 
quency falls within a specified tolerance of a stated final 
value. In Figure 9, the input-drive waveform reaches its 
final value at time to. The VCO frequency reaches the lower 
edge of its specified tolerance band Afsy at time tgy. Set- 
tling time is the interval tsy to to. The required final fre- 
quency is reached at time t,. 

Post-tuning drift is defined as the frequency drift that 
occurs between two arbitrarily defined times t, (which may 
be specified typically as 10us. to 1 sec. after the tuning step 
has been applied to the vCO) and t2. For short-term PTD, 
time t would generally be defined in the range of 10s. to 
1 sec. after t,; for long-term PTD, tz could range from 1 
sec. to 1 hr. Drifting of bias voltages and thermal effects 
(i.e., changes in both the varactor and transistor junction 
temperatures) are the primary contributors to short-term 
PTD. 

Bias circuit design is critical to PTD performance. The 
change in frequency due to a change in input bias is 
approximately 0.3 to 0.7 percent per Volt. This cannot be 
eliminated simply by using a well-regulated bias supply, 
since dramatic changes in PTD will occur due to changes in 
the transistor load present at the device end of the oscil- 
lator’s internal bias circuitry. As the operating frequency of 
an oscillator is varied, the currents flowing in both the 
varactor and the transistor change (the reason why the 
frequency-vs.-output power curve is not perfectly flat), 
thus varying the amount of power dissipated (the efficiency 
of the oscillator). This means the load on the bias line 
varies with frequency, and the bias circuitry within the 
oscillator must compensate. . 






ae Silicon ™ 


11. Single-sideband phase-noise comparison of a silicon and a 
GaAs varactor used in an 8-GHz VCO. The superiority of the silicon 
varactor in phase noise is readily apparent. 


During the interval when a VCO is being tuned, the junc- 
tion temperatures of both the transistor and varactor are 
also changing due to the changes in RF circuit efficiency 
and loading. This causes impedance changes, which result 
in frequency shift. The time interval during which this 
happens is dependent upon the thermal impedance of the 
devices. | | 

Varactors used below Ku band are made typically from 
silicon. Above 12 GHz, GaAs varactors are used because of 
their higher Q. The GaAs devices have higher thermal 
resistance than silicon devices; this results in significantly 
higher short-term PTD factors. 

Changes in the junction temperature of the transistor 
can be minimized through a reduction in input bias power. 
The trade-off is that reduced bias results in lower oscillator 
output power so that additional amplifier stages are re- 
quired to bring the power output up to the required level. 

Long-term PTD is affected mainly by the varactor- 
charging effect over a period of time. This reversible effect 
is caused by impurity ion buildup around the varactor 
junction over a long period of time. This causes a change in 
the capacitance of the varactor, resulting in a frequency 
change in the oscillator. Passivation of silicon varactors has 
been very successful in reducing this effect. Long-term PTD 
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12. Tuning voltage vs. frequency for similar non-buffered vcO. 


modules. One uses an abrupt-tuning varactor, the other a hyper- 
abrupt-tuning varactor. The hyperabrupt varactor provides a signifi- 
cant improvement in tuning linearity with a significantly lower 
tuning-voltage range. ae ; 


has been improved to yield less than 1 MHz frequency drift 
for one-hour periods. No such technique has yet been 
applied effectively to GaAs varactors, which display a sig- 
nificant charging effect. ee. 

Figure 10 is a comparison of fundamental transistor 
oscillators using a silicon varactor diode (Avantek VTO- 
8400) and a GaAs varactor diode (Avantek HTO-4000) at 
4 GHz. Both settling time and post-tuning drift can also be 
affected by instability of the tuning signal. — 

Table I illustrates the various VCO parameters affected 
by the varactor. Care should be taken in selecting the cor- 
rect type of vco for a particular application, keeping in 
mind the trade-offs between tuning voltage limits, phase 
noise, settling time, and PTD. Figure 11 depicts a phase- 
noise comparison between a VCO using a silicon tuning 
diode versus one with a GaAs tuning diode, to highlight 
the phase-noise trade-offs. 


Tuning Linearity and Linearizers ; | 

Whether silicon or GaAs, there are two basic types of 
varactors: abrupt and hyperabrupt. The essential difference 
between the two is that the concentration of N-type dopant 
is nearly constant across the depletion region of an abrupt 
diode, but is nonlinear in a hyperabrupt diode. As the 
reverse bias is increased, the nonlinear doping profile 
causes a greater capacitance change in the hyperabrupt- 
junction diode than in the abrupt-junction diode. This 
results in a more nearly linear tuning curve, and a lower 
maximum tuning voltage. 

The equation for junction capacitance vs. applied voltage 
for the abrupt varactor is approximated by: 


C(O) 
cm=- (8) 
a+)" 
ro) 
where C(O) = junction capacitance at O Volts, 


applied voltage 
contact potential 
a constant. 
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2 Modulation Sensitivity (Mites 


13. The superior linearity of the VTO-9090 can be seen by com- 
paring the modulation-sensitivity curves displayed here, with the two 
tuning-voltage characteristics shown in Figure 12. 


y is dependent on the doping of the device, but is usually 
equal to approximately 0.5 for an abrupt-junction diode. 
For y = 2, which is approximately the case for a hyper- 
abrupt-junction varactor, the tuning curve is nearly linear. 
The abrupt-tuning diode will provide a very high Q with 
a continuous monotonic tuning curve, and will also operate 
over a very large range of tuning voltages (0 to 50 V). 
Because of its high Q, the abrupt diode offers the best 
available phase-noise performance. Both silicon and GaAs 
abrupt diodes are available, and both are used in vcos. — 
The hyperabrupt diode will provide a much more linear 
tuning response than the abrupt diode due to its linear 
voltage-vs.-capacitance characteristics. This also enables it 
to cover a wider frequency range in a smaller tuning volt- 
age (0 to 20 V). Its drawback is a much lower Q than the 
abrupt diode. This results in a phase noise typically about 
3 dB higher than for an abrupt diode. | . 
The trade-offs become obvious by examining the per- 
formance of two fundamental-output voltage-tuned oscil- 
lators covering 900 MHz to 1600 MHz (Figs. 12 to 14). The 
Avantek VTO-8090 employs an abrupt-tuning varactor 
while the VTO-9090 uses a hyperabrupt-tuning varactor. 
The superior linearity of the VTO-9090 can be seen by 
comparing the two tuning-voltage characteristics (Fig. 12) 
and their modulation-sensitivity curves (Fig. 13). Note the 
power output difference of the two types of oscillators 
(Fig. 14). The abrupt-tuned vco has higher power than its 
hyperabrupt-tuned counterpart. This is due to the higher Q 
of the abrupt varactor. 





14. The disadvantage of the more-linear-tuning hyperabrupt varac- 
tor is that its lower Q tends to reduce the output power available 
from an oscillator. 
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15. Typical varactor-tuned-oscillator voltage-vs.-frequency curve. 
Note that, although nonlinear, the curve is monotonic—an increase 
in tuning voltage always results in an increase in frequency. This 
curve can be linearized with additional circuitry at the expense of 
new problems. 


A typical vco tuning curve is shown in Figure 15. Where 
a straight voltage-vs.-frequency curve is necessary (e.g., in 
an open-loop system), a linearizer may also be needed. 
Using a VCO linearizer can provide a very accurate tuning 
curve but creates its own set of problems. In addition to 
the tuning-curve correction, a linearizer can provide 
1. alow tuning-voltage range, typically 0 to 10 Volts; 
2. aconstant tuning-port input impedance; ~ 
3. simple interface to a digital-to-analog (D-A) converter. 
On the negative side, a linearizer 
1. requires additional input power; 
2. may result in a higher MHz-per-Volt modulation sen- 
sitivity (which may not be desirable); 
3, will almost invariably have a lower input impedance 
than the oscillator; 
4. will reduce the modulation bandwidth. 
The tuning curve of a linearized vco will fall within a 
window about a straight line. Percent linearity is the term 








16. The tuning curve of a linearized VCO will fall within a window 
about a Straight line. “Percent linearity” is the term used to define 
the actual linearity achieved vs. the “best-fit straight line.” Within the 
window there will be typically some irregular variations in slope due 
to the breakpoints in the linearizer. 7 










i ee OEM pes ene ae area eee When 22 ees ee Ye pot ase : 

17. In this typical analog-linearizer circuit, Vr} will determine where 
an increase in the voltage-vs.-frequency slope will occur and Rry 
will determine the amount of the increase in the slope that takes 
place. 


used to define the actual linearity achieved vs. the “best-fit 
straight line.” This is graphically shown in Figure 16. 

Calculating percent linearity is done by taking one-half 
the measured window, dividing this figure by the total 
tuning range, and expressing the result as a percentage. — 
Using the values given in Figure 16, percent linearity is 
expressed as: 


ne 80/2 _ 
Percent = + 4000 xX 100 = Mo (9) 


Within the percentage window specified there will be 
typically some irregular variations in slope due to the 
breakpoints in the linearizer. The result is that the amount 
of frequency change per tuning-voltage change will vary 
from ‘point to point along the curve. If modulation is 
applied to the tuning input, varying FM deviation would 
result over the tuning range. A slope-ratio limit should be 
specified where.constant FM deviation is required. 

A properly designed and “tweaked”’ linearizer can pro- 
vide virtually any degree of linearity required for a particu- 
lar application. Linearizer circuits may also incorporate the 





18. Simple analog-linearizer circuit. This equivalent model of Vry 
and Rp is derived from Figure 17. 


en 
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additional function of shifting the tuning voltage provided 
by the system to one more appropriate for the oscillator 
itself. 

Typically two types of linearization schemes are em- 
ployed today: analog and digital. The use of an analog line- 
arizer is desirable when the oscillator interfaces with an 
analog tuning voltage or when a linear modulation spec- 
trum is desired at any point in the frequency range. A 
simple analog-linearizer circuit is shown in Figure 17. The 


primary use for a digital linearizer is in applications where - 


the oscillator is to be tuned by a digital computer. 
Referring to the analog-linearizer circuit shown in Figure 
17: 


Vo = Vi + (I2Rg) + (11Rg) 


Ib = Vj 


Ra 


(Vg — Vp — Vry) 


Ip = Ren 
I, = lp + Iz 

Also : = Off (Vp + Vru) < Vg 

Therefore Vo = V; (1 + = ee IpRE (11) 





19. To replace Ry}, and V7}, (Figs. 17 and 18) with a simple resis- 
tive divider, it is possible to calculate the required values using 
Thevenin's theorem. This provides the capability of introducing 
almost any number of changes to the slope of the tuning curve. 


(10) 


Application Note 
Voltage Controlled Oscillators 








20. One of the most efficient linearization techniques combines an 
analog-to-digital converter with a PROM and an op amp. The PROM 
may be programmed to provide linearity better than 0.5 percent 
across the full frequency spectrum of the VCO and will also provide 
extremely fast tuning-response time, primarily limited by the settling 
time of the op amp. . 


From this it is easily seen that Vy will determine where 
the increase in slope will occur and Ryy will determine the 
amount of the increase in the tuning slope. | 

To replace Ryy and Vyy with a simple resistive divider, 
Thevenin’s theorem is used. By this method, the circuit 
shown in Figure 18 may be replaced by the circuit shown in 
Figure 19 where 7 i 





_ _Rry 
(1—V) 





Using this type of circuit gives the designer the capability 
of introducing almost any number of changes to the slope 
of the tuning curve, which may all be implemented in 


_ parallel, depending upon the degree of linearity required. 


This circuit will also provide good modulation response, 
which will only be restricted by the frequency response of 
the op amp itself. 7 | | 

One of the most efficient linearization techniques com- 
bines an analog-to-digital converter with a PROM and an op 
amp (Fig. 20). Using this configuration and a small com- 
puter, the PROM may be programmed to provide linearity 
better than 0.5 percent across the full frequency spectrum 
of the vco. The circuit will also provide extremely fast 
tuning-response time, primarily limited by the settling time 
of the op amp. — : - 


Temperature Compensation and Stabilization 
A reduction of vco frequency variations with changes in 


temperature may be carried out using one or more of these 


three basic techniques: control of the oscillator tempera- 
ture, tuning-voltage temperature compensation, or the-use 
of a phase-locked loop. = 7 : 
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21. The temperature of a small VCO may be stabilized by mounting the oscillator on a block (which provides thermal mass) that is tempera- 
ture-controlled by using a proportional heater, or with a small heater directly epoxied to the top of the TO-8 oscillator. 


The temperature of a small component such as a TO- 
packaged vCo is easily controlled either by a very small, 
low-power heater or by placing the component in a temper- 
ature-controlled chamber (oven). DC proportionally con- 
trolled heater assemblies specifically designed for use on 
TO-8-type cans are available commercially. It is also rela- 
tively simple to fabricate a heater by mounting the oscillator 
on a block (which provides thermal mass) that is tempera- 
ture-controlled using a proportional heater (Fig. 21). 

A self-controlling heater that employs a material with a 
definitive temperature-vs.-resistance characteristic may be 
used. This material may be epoxied directly to the top of 
the TO-8 oscillator and then supplied with a bias voltage. 
The temperature-vs.-resistance characteristic of the mate- 


| The second network is that using aNTC thermistor. 2 





22. The effect of temperature on the frequency of a vcO may be reduced indirectly by varying the tuning voltage in the proper direction to 


rial will make it act as a temperature-controlled heater that 
will provide very good temperature stability at a very low 
cost. | 

When any heater approach is used for temperature com- 
pensation, the temperature of the oscillator must be kept 
5 to 10 degrees above the maximum expected system oper- 
ating temperature. This will ensure that the oscillator will 
not be affected by the external temperature changes. The 
primary drawback to using the heater is the extra power 
required to keep the oscillator at a higher-than-ambient 
temperature. | 

The effect of temperature on the oscillator frequency 
may also be reduced indirectly by varying the tuning volt- 
age in the proper direction to bring the oscillator back to 


bring the oscillator back to the correct frequency. This circuit, using a negative-temperature-coefficient (NTC) thermistor, is appropriate for. 
use with oscillators that typically display a negative frequency-vs.-temperature drift coefficient. Note that the current through the thermistor 


should be held to less than approximately 1 mA (depending on the thermistor’s mass) to prevent self- 


using a positive-temperature-coefficient ( PTC) thermistor. — 


heating. Figure 23 shows a similar circuit 
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23. A VCO tuning-voltage-compensation network using a positive- 
temperature-coefficient (PTC) thermistor. Details of these terms are 
provided in Figure 22. 


the correct frequency. Temperature compensation of the 
tuning network requires using a negative-temperature- 
coefficient (NTC) or positive-temperature-coefficient (PTC) 
thermistor or a network of thermistors, depending on the 
actual tuning circuitry used. — 7 

For example, Avantek VTO-8000 series oscillators will 
display typically a negative frequency-vs.-temperature drift 
coefficient. To compensate for this, a voltage-compensation 
network may be used. Two simple networks are shown in 
Figures 22 and 23. 7 ; 

Other types of resistance networks may be used in place 
of Rc. A suggestion for determining the resistor values for 
an effective compensation network is to hold the values of 





24, A typical DTO design with the frequency of three VCOs controlled simultaneously by input data via a PROM and a single D-A converter. A 


typical set of specifications for a DTO appears in Table II. 
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R, fixed, and use a curve-fitting routine to determine the 
values of R2 and R, when the desired value of R, is known 


for at least three different temperatures. 


When temperature compensation of the tuning voltage 
is used, the temperature-sensing device should be mounted 


‘as Close as possible to the oscillator itself. This will provide 


the shortest thermal time constant possible from the 
sensing device to the compensated oscillator. 

Phase-locked loops using vcos are becoming much more 
common due to improvements in, and the greater availa- 
bility of, divider techniques and SAW or crystal multiplied 
sources. Some of the more important requirements for an 
oscillator to be suitable for a phase-locked application.are: 

1. phase stability (spectral purity), 

2. large electricaltuning range, 8 = - —. 

3. linearity of frequency vs. control voltage, and 

4. (frequently) the capability of accepting wideband 

modulation. 
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25. A typical. VCO assembly integrates a voltage-controlied oscillator with a 


VCO. assembly specifications are given in Table Ml. 


From the information supplied so far it is clear that, if a 
very-low-noise oscillator is required, the best performance 
will be. obtained when the bandwidth is kept as low as 
possible (<20 percent) and the tuning voltage as high as 
possible (>10 V). : 


Digitally Tuned Oscillators and VCO Assemblies 
A number of today’s sophisticated systems require an 
oscillator that can:be directly programmed in frequency by 








mplifiers, voltage regulators, linearizer, and heater circuitry. Typical 


digital data inputs. A typical DTO design is shown in Figure 
24. The input bits control the output frequencies of three 
vCOs in parallel via a PROM and a single D-A converter. 

Unique design characteristics in this type of oscillator 
yield very good linearity, excellent frequency drift-vs.- 
temperature performance without a heater, and good fre- | 
quency-settling time and post-tuning drift. DTOs of this 
type are also often classified as VCO. assemblies. A typical 
set of specifications for a DTO (Avantek model DTO-2500) 
is shown in Table II. | 

The more traditional vco assemblies differ from the DTO 
mainly in the elimination of the input digital interface. 
Most VCO assemblies (such as the one shown in Figure 25) 
integrate the voltage-controlled oscillator with amplifiers, 
voltage regulators, linearizer, and heater circuitry. In some 
cases, multiple vcos are used; this requires additional 
amplifiers and the incorporation of switch combiner net- 


works. Typical specifications are shown in Table III. 








wo 


To design a circuit with a ve 
high Q, the tuning bandwidt 
” must invariably suffer. 








A complete vco assembly is usually significantly smaller 
than an arrangement of separately packaged components. 
The thermal design is better, since it is done for the com- 
plete assembly. The integrated assembly minimizes the 
number of interfaces and connections; this helps improve 
reliability. It can also offer premium performance due to 
the complete control of all critical components, and of 
integrating and matching functions. | 
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c Voltage-Controlled Oscillators 











VCO assemblies tend to be custom designs for particular 
applications. The basic performance trade-offs for partic- 
ular VCO types should also be considered when specifying 
VCO assemblies. 


One Family of “Raw” VCOs 

To examine some of the characteristics of off-the-shelf 
VCOs, it is useful to look at the Avantek product line. The 
VTO-8000 series commercial vcOs combine a silicon tran- 
sistor chip with a silicon abrupt varactor diode. Maximum 
tuning voltages are between 40 and 50 Volts, which typi- 
cally is acceptable for most commercial applications. This 
series of VCOs, mated with a user-supplied low-impedance 
driver, exhibits tuning speeds on the order of less than 1 
ms. across the full band. The operating temperature range 
for these products is 0° to +65°C, and they are packaged 
in compact, lightweight TO-8 cans. . 

The VTO-9000 series oscillators use a silicon transistor 
chip and silicon hyperabrupt varactor diode. This produces 
more linear tuning curves than their abrupt-tuned VTO- 
8000 counterparts. Tuning voltages required are less than 
25 Volts, making them very compatible with digital sys- 
tems. Nanosecond tuning speeds are achievable with a 
low-impedance driver due simply to the lower tuning- 
voltage swing required. The operating temperature range 


for these products is also 0° to +65°C. 

Militarized MTO-8000 products exhibit the same basic 
performance characteristics as the VTO-8000 series. The 
major difference is that they have been designed and tested 
to meet performance specifications over the military tem- 
perature range of —54°C to +85°C. 

HTO series militarized hyperabrupt vcos are designed 
specifically for octave band coverage. They use silicon 
transistors and silicon hyperabrupt diodes for frequencies 
from 900 MHz to 2 GHz and use GaAs transistors from 2 
to 18 GHz. Tuning speeds are on the order of 3 ps. The 
vcos have been designed and tested for specification 
compliance from —54°C to +85°C, and are packaged in 
either hermetically sealed TO-8 cans or the Avanpak™ 
miniature microwave flatpak with field-replaceable coaxial 
connectors. , | 

VTO-series buffered vcos are designed specifically for 
good phase-noise and frequency settling-time characteris- 
tics. They can be tuned full band typically in less than 3 ys. 
while settling to within 1 MHz. Internal buffer amplifiers 
provide very good isolation from variations in load imped- 
ance while also minimizing frequency pulling. A customer- 
supplied heater is required to maintain the oscillator tem- 
perature at 80° (+5°C) for specified performance. i 


Reprinted from the November 1985 edition of MSN & COMMUNICATIONS TECHNOLOGY 
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.20 MAX 


1.00 DIA 


RF CONNECTOR (SMA) 








Figure 1. LUCY YTO Package 


General | 
The LUCY YTO is packaged in a one inch diameter cylindrica 
housing, 0.72 inches high (see Fig. 1). The DC power, Main 
and FM coil tuning currents, and RF ouput ports are all posi- 
tioned on the top, which is fixed to the body of the oscillator by 
a mechanical crimp. This roller crimping operation provides 
an effective moisture seal between the top and the case. 


Electrical Requirements — 

The oscillator requires a single DC bias of +15 Volts +/—0.5 
Volt (+ 20 VDC Maximum) capable of supplying 100 mA 
(maximum) of current. 


Tuning current for the main tuning coil is determined by divid- 
ing the output frequency desired (in MHz) by the coil sensitiv- 
ity, in this case 20 MHz/mA. For example, the AV—7028 at 8 
GHz requires 8000 MHz/20 MHz/mA or 400 mA. This current 
should be applied to the coil per the polarity indications on the 
label. | 


The FM coil is used to provide fine tuning, modulation, and 
phase locking capability. This coil has a much lower sensitiv- 
ity (310 kHz/mA) and is rated at 300 mA maximum current. 
Current applied as indicated by the polarity markings on the 
label will increase the output frequency. Current of the re- 
verse polarity will decrease the output frequency. An Applica- 
tion Note (AN-M001) is available which describes a general 
purpose driver for the FM coil. 


Precautions 

Do not exceed rated maximums: +20 VDC Bias voltage 
300 mA FM coil current 

Extreme caution should be observed during interconnect so 

as not to reverse the polarity of the +15 VDC supply or to oper- 

ate the oscillator with either a poor or nonexistent ground re- 

turn. 


Avantek, Inc. . 


Do not disconnect the tuning leads to either coil when tuning 
current is flowing. | 


“Instantaneous” reversals of tuning current polarity are to be 
avoided. | 


Mounting Considerations 


A mounting bracket is available (Avantek Part number 
632-510786, see Fig. 2) which clamps the body of the unit 
and provides tabs with drilled holes, facilitating perpendicular 
placement on the mounting surface. This may be used with or 
without the optional mu—metal shield. 


Placement should be such that adequate heat-sinking is pro- 
vided so as not to exceed the rated operating temperature 
(0°C to +50°C). Note that the greatest portion of the power 
dissipated is due to the tuning current flowing through the 
main tuning coil. 





Figure 2. YTO Mounting Bracket 
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As the frequency output of a YIG tuned device is determined 
by the applied magnetic field, an oscillator is susceptible to 
frequency deviations resulting from external magnetic field 
components co-axial to the internally generated field. "DIA REF. 


An optional mu—metal shield (see Fig. 3) is available for appli- 
cations requiring reduced sensitivity to magnetic fields, de- 
creasing susceptibility by a factor of two to three. 


Optional mu-metal shield . | }-+-— 1.00 —+| 


031+ 015R 025 Bree REF. 
REF 


Figure 3. Mu-Metal Shield 
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This applications note is intended to provide the user of YIG 
tuned oscillators with a basic FM coil driver circuit to facilitate 
fine tuning, modulation, or phase locking of the output fre- 
quency. The circuit, as well as simulated and actual perform- 
ance data, is presented. A brief discussion of YIG tuning the- 
ory is provided. | 


YIG TUNING FUNDAMENTALS 


The frequency of a YIG tuned fundamental oscillator is deter- 
mined by the magnetic field applied to the ferrimagnetic reso- 
nator according to the relation F = 2.8 H where F = the fre- 
quency in MHz and H = the field in gauss. The resonator is 
placed in the air gap of an electromagnet with the field gener- 
ated by current flowing through a coil (see Fig. 1). Typically the 
main tuning coil is designed to provide a sensitivity on the or- 
der of 20 MHz per mA of current applied to the coil. Thus, a2 
to 18 GHz YTO would require between 100 and 900 mA main 
tuning current. 


To provide a fine tuning/modulation/phase—locking capability, 
a secondary coil is included with a much lower sensitivity, typi- 
cally 300 — 500 kHz per mA. Due to design limitations, these 
coils are typically limited to 200 mA of tuning current. (Applica- 
tions requiring higher current levels can be accommodated. 
Please consult the factory) With a bipolar current source, the 
maximum deviation at + 200 mA is between + 60 and 
+100 MHz. With an input impedance of approximately 0.3 to 
4 ohmsin series with 1 to 2 pH, typical 3dB bandwidths of the 
FM ports range from 50 kHz to 1 MHz and can go even higher 
with the removal of the RF filter capacitors from the FM port. 
The 3 dB bandwidth is defined as that frequency at which the 
current delivered by the driver circuit decreases by 3 dB 
(0.707) with a corresponding decrease in deviation by 0.707 
(or 3 dB) from the value measured under static conditions. It is 
important to note that the 3 dB bandwidth realizable is a func- 
tion of not only the oscillator, but the driver as well. 


MAIN TUNING COIL 


ELECTROMAGNET STRUCTURE 


MAGNETIC POLE PIECE 






FM COIL 


YIG SPHERE 


MAGNETIC FIELD 


BOTTOM PLATE 


YIG COUPLING LOOP 


MIC SUBSTRATE 
Figure 1. Basic YTO Structure 
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Circuit Design Considerations 

The circuit described is intended to be a general purpose FM 
coil driver providing the basic voltage to current conversion 
function. Readily available components and standard PCB 
layout techniques are utilized. Performance can be enhanced 
by design optimization and component upgrades. Some of 
these improvements will be discussed later. 


Circuit Description 

The circuit as designed will provide + 200 mA to the FM coil 
with an input of + 10 V and supply voltages of +and—15V.U, 
is configured for a gain of -20 dB, (R,/R,), which results in a 
output voltage across R, of 1 volt. . 


R, and R, (and R, and R,, by symmetry) control rise time and 
quiescent current. Increasing the value of R, (R,) will de- 
crease the rise time, however the quiescent current will in- 
crease. With the present configuration, rise time for a maxi- 
mum current swing (-200 mA to + 200 mA) is 3.4 ps with a 
quiescent current of 5 mA per side (+ and — 15 volt supplies). 


Q, and Q, should be adequately heat sunk due to the current 
levels present. 


R, and R, are biasing resistors for Q, and Q,. 


R, and R, are present for circuit simulation only and are not 
physically realized in the actual circuit. 


Circuit Simulation 

The circuit was developed and modeled using MICRO-CAP 
Il* with the circuit topology shown in Fig. 2. The circuit was 
then analyzed to determine both the AC and the transient re- 
sponse, results of which appear in Fig. 3 and 4 respectively. 


* Product of Spectrum Software 





Figure 2. FM Coil Driver 
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Figure 3. AC Analysis — 


Volts 


Amps 





Time in pS 





Figure 4. Transient Analysis 
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Circuit Performance 

The circuit as described was constructed on a proto board us- 
ing discrete components. The test equipment configuration of 
Fig. 5 was used to evaluate the circuit by monitoring the input 
signal to the driver, the output voltage across R,, and the YTO 
output. The 3 dB bandwidth was determined by monitoring 
the input waveform as the input frequency was increased and 
noting that frequency at which the input current (voltage as 
measured across the sense resistor) decreased to..707 of its 
initial value. The corresponding decrease in FM deviation 
from the DC (less than 10 Hz) value was then determined us- 
ing the spectrum analyzer. 


Table 1 summarizes the performance data. 


Table 1. Performance Data 


DEVIATION 


DEVIATION 
AT 3dB FREQ 





Cursor O-X 
2.00 V 


Rise time was measured by observing the voltage waveform 
across the sense resistor R, (see Figure 6) using the digital 
oscilloscope. 








Figure 6. Rise Time 


a 


Further Considerations 

The circuit as described is suitable for general purpose use in 
many YIG tuned oscillator applications. In certain situations, 
enhancements can be made to the design which will improve 
performance. For instance, in phase-lock-loop applications, 
limiting the circuit bandwidth and slew rate of the op amps will 
result in less phase noise degradation due to the driver. On 
the other hand, for applications requiring high rates of modula- 


tion, the designer would want to utilize op amps with faster 
slew rates and wider bandwidths. Also worth considering is 
the aforementioned trade-off between rise time and quies- 
cent current. 


In conclusion, the design as presented will meet many FM coil 
driver requirements and will provide a suitable framework for 
modification for those applications with more stringent re- 
quirements. 


Te 
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This applications note describes a method of designing oscil- 
lators using small signal s parameters. The background the- 
ory is first developed to produce the design equations. These 
equations are then applied to develop three different oscilla- 
tors: a 4 GHz bipolar lumped resonator oscillator, a 4 GHz bi- 
polar dielectric resonator oscillator, and a 12 GHz GaAs FET 
dielectric resonator oscillator. 





THEORY 


Microwave transistors can be used for both amplifier and os- 
cillator applications. From the small signal s parameters of the 
transistor, the stability factor k can be calculated from: 


1 + |D|? —|s44] 2—|so0) 2 


k = ee a (1) 
2 |soil_|s4al 
where 
D = $1822 — 8219192. 7 (2) 


Note that since the transistor s parameters change with fre- 
quency, k also varies with frequency. 


A transistor is unconditionally stable at any frequency where 
k>1. This condition guarantees that at the specified frequency 
the transistor will not oscillate into any termination at either 
port that has a positive resistance (i.e. into any impedance 
that is inside the Smith chart). To be mathematically rigorous, 
we should add that the condition |D|<1 must also be met to in- 
sure stability; since in practice with real circuits this seems al- 
ways to be the case we ignore this requirement in this design 
procedure. | _ - 


For amplifiers it is desirable to have k>1. At any frequency 
where this condition holds, a simultaneous match can be 
achieved at both ports, resulting in . 

S12 S21 IL 


$170 = $444 ————_ = 0 3 
11 11 Teen (3) 


s soy Ii 
ie tod 12 s2ite 5 (4) 
1- s1 TG 


In these equations IGis the reflection coefficient seen looking 
into the generator, I_ is the reflection coefficient seen looking 
into the load, the unprimed s parameters refer to the transistor 
as measured with 50 Q terminations, and the primed s pa- 
rameters show the effects of loading the transistor with Ig and 
T_. When equations (3) and (4) are satisfied, there is no re- 
flected power at either the input port or at the output port. The 
power gain of the transistor under these conditions is called 
the maximum available gain (Gma), and is given by: 


Sal kK RET) Og) 
Is4a] 


Gma= |s 21'|7= 
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The s parameters are a function of the common (ground) lead. 
Usually amplifiers are built in the common emitter or common 
source configuration since k is often greater than one with this 
grounding. If k<1 itis still possible to design an amplifier for fi- 
nite gain. To do so the condition that both Ig and I are in the 
stable region must be satisfied. With k<1 a simultaneous 
match is not possible, as selecting g=s44'*=0 and TL=s27'*=0 
would result in terminations in the unstable region. With k<1 
the amplifier must be less than perfectly matched; many prac- 
tical amplifiers are built in this manner. 


This discussion of amplifier design gives us some insight into 
how to design an oscillator from small signal s parameters. If 
we can design an “amplifier” for which k<1 and either [Gor I. 
is in the unstable region, we will in reality have designed an 
oscillator (see Figure 1). 


Transistor 
s Parameters 


Input 
Resonator 





Figure 1. Oscillator Design 
The necessary conditions for oscillation can be restated as: 
k<1 | | (6) 
$11’ IG=1 and sooTi=1 | (7) 


If the active device selected has a stability factor greater than 
one at the desired frequency of oscillation, condition (6) can 
be achieved either by changing the two-port configuration 
(changing from common emitter to common base or common 
collector, for example) or by adding feedback. 


Condition (7) simply confirms that the oscillator produces 
power at both ports. If either condition in (7) is satisfied, the 
other condition is automatically satisfied. Once we have 
achieved k<1, condition (7) gives the necessary relationship 
to complete the oscillator design. We will adopt the technique 
of resonating the input port and designing a match that satis- 
fies condition (7) at the output. 


The upper frequency for oscillation is limited to fmax, Which is 
the frequency where unilateral gain equals unity. The unilat- 
eral gain is generated by reducing the s parameters toa single 
gain parameter given by: . 


$47/=0 
Soo’ = 0 
S42’ =0 
1/2 |S 24/syo—1 | 


U = |sa1'| 2= 
k |S 21/s1q — Re{so4/s13 


(8) 
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This parameter U is the highest gain the transistor can ever 
achieve and itis invariant to the common lead. In practice, itis 
difficult to build a useful oscillator at frequencies above fmax/2- 


Design Procedure 


Oscillator design from s parameters therefore proceeds as fol- 
lows. First an active device is selected, and its stability factor k 
is calculated at the desired frequency of oscillation. If k<1 the 
design can proceed. If k>1, a configuration change must be 
made or feedback must be added until k<1 is achieved. 


With ke1 we know that an input matching circuit having Ig 
which produces |s 22'| > 1 canbe found. The design condition 
is therefore 

Is 22/1 >1 : 9) 
This condition can be viewed as stating that there is anegative 
resistance at the output port of the terminated transistor. 
There are many techniques for realizing such an input circuit, 
or resonator. One method is to use a computer sim ulation and 
optimize for the condition that $11 of the one port consisting of 
the resonator cascaded with the transistor (this is equal to soz 
of the transistor) is greater than unity. A resonator satisfying 
the property that |IGl= 1 is lossless; this is a desirable feature 
in most oscillator designs. Oscillators are often named by the 
type of resonator they employ, as shown in Table 1. 


Table 1 










Oscillator Name 
High Q or Stable 
YTO (YIG Tuned Oscillator) 
VTO (Voltage Tuned Oscillator) 


Distributed or 
Microstrip Oscillator 


Lumped Oscillator 


Resonator 






Varactor 


Lossless 
Transmission Lines 






Lossless 
Lumped Element 


DRO (Dielectric Res 





Dielectric Resonator onator Oscillator 





With the input circuit established, the load circuit is designed 
to satisfy 


IL= 1/so9’ (1 0) 


which follows directly from condition (7). Note that since 
Is 90'| > 1, this equation guarantees|Ij| < 1, i.e. the load re- 
sistor will be positive. 


For the special case where the oscillator is intended to oscil- 
late directly into a 50 Q load, no load circuit needs to be de- 
signed, and the condition for oscillation can be re—expressed. 


If the load is 50 Q, I = 0. Therefore, since |s o0'| IL=1, we 
have |s 23| = 1. In practice it has proven sufficient to design 
for 

Isoo|>100. : (11) 


Satisfying condition (9) requires|I7_| < .01, which corresponds 
to a load that is essentially 50 Q. : 


The above method will only predict the frequency of oscilla- 
tion. It provides no information about output power, harmon- 
ics, phase noise, or other parameters of possible interest. In 
general the output power of the oscillator will approach the 
1 dB compression power (P1.p) of the transistor used as an 
amplifier if the de bias is designed for maximum Pap. Other 
performance parameters would typically have to be measured 
from the finished oscillator. 7 


Design Examples 
Example 1: A 4 GHz Lumped Resonator Oscillator 


The first example is a computer study of a 4 GHz lumped reso- 
nator oscillator based on the Avantek AT—41 400 bipolar tran- 
sistor chip. The program used in this design is TOUCH- 
STONE™ from EEsof; any other linear analysis and optimi- 
zation could equally well be used. To achieve an “active de- 
Vice” with k<1, the transistor chip is used in the common base 
configuration. The catalog common emitter s parameters are 
use to describe the transistor chip. The s parameters for a bias 
of 8V and 25 mA are selected to give the best output power. 
Since this data includes .5 nH of base bonding inductance and 
2 nH of emitter bonding inductance (see reference 1), these 
parasistics have to be removed (by cascading negative val- 
ued inductors) to get to the chip level s parameters. The .21 
nH base bond wire used in the oscillator is included as part 
of the “active device” description. Note that the nodal connec- 
tions establish the emitter as the input and the collector as the 
output. Analysis shows that this two port has a stability fac- 
tor k = -.423 at 4 GHz. Since this value is less than one, we 
know that an oscillator design is possible. 


A topology of series inductor (emitter bond wire) — shunt ca- 
pacitor is chosen for the resonator. Note that other resonator 
topologies are possible; this choice represents one possible 
solution that is easily realized physically. Initial values are 
guessed (4 pF for the capacitor, .2 nH for the inductor) and the 
circuit is optimized for $14 of the oscillator greater than 100. 
Optimization finds a solution of C=3.9891 pF; LE=.16044 nH, 
and LB=.21362 nH. The circuit file is shown in Figure 2, along 
with the output file. Note MAG[S11] of OSC = 140.756 > 100, 
i.e. the circuit will oscillate into an essentially 50 Q load. A 


schematic for the finished design is shown in Figure 3. 


ET 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 


14-66 


Application Note 
Microwave Oscillator Desian 





! <OSCEX1 _T.CKT> 
! A 4 GHZ LUMPED RESONATOR estas USING THE AT-41400 CHIP 


CKT 
IND_LBX 1 2 L=-.5 - ¥ ma el 
S2PA 2 3 4 A:\s _DATA\AT41400G. S2P . 
IND_LEX 4 5 , L=—.2 
DEF 3P 5.. 3 1 CHIP 
! CHIP IS THE AT- 41400 CHIP WITH BOND WIRES REMOVED AND CONFIGURED COMMON BASE 
CHIP. = 1. 2 3 
IND_LB- 3 0 . : L#.15 0.21362 1 
DEF2P ds 2 XR 
! XR IS THE ACTIVE DEVICE FOR THE OSCILLATOR 
-CAP_CR ae Oo - C# .01 3.98910 25... 
IND LE 1. 2 ; LF .15 0.16044 1 © 
XR 2 3 : . - = 
DEF1P 3 Osc 


!OCS IS THE RESONATED OSCILLATOR 


FREQ 
STEP 4 
OUT 
XR K 
Osc $11 
OPT 
XR K<1 
Osc MAG[S11]>100 
Figure 2a. Circuit File for 4 GHz Lumped Resonator Oscillator 
FREQ-GHZ K MAG[S11] ANG[s11] 
XR OSC OSC 
4.00000 -0.423 140.756 52.435 


Figure 2b. Output File for OSCEX1_T. 





0.1 60 nH AT—41400 


Voe = 8V ; 
Io =25mA 


50 Q 


Soo = 140.7 X 52.4 


Figure 3. Lumped Resonator Oscillator at 4 GHz 
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Example 2: A 4 GHz Dielectric Resonator Oscillator 


Amore interesting circuit to build is an equivalent 4 GHz oscil- 
lator that uses a dielectric resonator (DR) in series configura- 
tion to create the input resonator. In this application the DR is 
tightly coupled in the TEo15 mode (reference 2) to an input 50 
Q microstripline. This effectively creates a very large resis- 
tance (i.e. open circuit) at the correct electrical distance from 
the transistor, causing oscillation. One advantage to using a 
DR as the input resonator is that the very high unloaded Qs of 
these devices (often on the order of 1 0000) yields an oscillator 
with little tendency to drift in frequency. The fact that the reso- 
nator consists effectively of an open circuit thatis only coupled 
to the line at the frequency of oscillation indicates that at other 
frequencies the transistor can be terminated in 50 Q, greatly 
reducing the possibility of secondary oscillations at undesired 
frequencies. 


| <OSCEX2_T.CKT> 


Once again the circuit can be simulated and optimized for $44 
OSC > 100. The dielectric resonator is modeled by a large val- 
ued series resistor. The initial estimate of 1000 Q comes from 
an estimate of 10 for the coupling coefficient Bof the DR to the 
microstripline (typical for this kind of application), and the rela- 
tionship that B = R/(2 Zo). This value and the distance from 
the transistor at which the DR is coupled are the variables for 
optimization. A printout of the circuit file and the resultant out- 
put are given in Figure 4; the schematic for the resulting oscil- 
lator is shown in Figure 5. Measurements. on this oscillator 
(reference 3) show that as predicted the frequency of oscilla- 
tion is 4 GHz. The observed output power of +14 dBm is in fair 
agreement with the +19 dBm level that would be predicted 
from the P; gp of the transistor. This oscillator also exhibited 
excellent phase noise performance, —1 17 dBc/Hz at 10 KHz 
from the carrier. 


1! A 4 GHZ DIELECTRIC RESONATOR OSCILLATOR USING THE AT-41400 CHIP 


CKT 
IND_LBX 1 2 L=-.5 
S2PA 2 3 4 A:\S_DATA\AT41400G. S2P 
IND_LEX 4 5 L=-.2 
DEF3P 5 3 1 CHIP 
| CHIP IS THE AT-41400 CHIP WITH BOND WIRES REMOVED AND CONFIGURED COMMON BASE 
CHIP 1 2 3 
IND LB 3 0 . L=.33 
DEF2P 1 ye . XR 
| XR IS THE ACTIVE DEVICE FOR THE OSCILLATOR 
RES DR 1 0 - R/1.421e+03 
TLINP 1 2 z=50 L/218.81238 K=6.6 A=0 F=1 
IND LE 2 3 L=0.5 
XR 3 4 
DEF1P 4 


OSC 
10cS IS THE RESONATED OSCILLATOR 


Figure 4a. Circuit File for 4 GHz Dielectric Resonator Oscillator 


FREQ 

STEP 4 
OUT 

XR K 

OSC sil 
OPT 

XR K<1 

OSC MAG ([S11]>100 
FREQ-GHZ K MAG[S11] ANG[S11] 

XR OSC OSC 

4.00000 -0.675 195.417 


-38.919 


Figure 4b. Output File for OSCEX2_T. 
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Voe= 8V 
Io =25mA 


50 Q 


 Sg0'= 195.4 2X -38.9 


Figure 5. Dielectric Resonator Oscillator(DRO) at 4 GHz 


(Phase noise is a way of measuring the “noise skirts” of the os- 
cillator. This noise level is expressed as being a certain level 
below the oscillation signal, at a certain distance out from the 
center frequency of oscillation. High levels of suppression at a 
narrow spacing indicates a very quiet oscillator.) 


Example 3: A 12 GHz Dielectric Resonator Oscillator 


Most high performance microwave bipolar transistors have an: 


fmax on the order of 20 GHz. Thus it is difficult to build oscilla- 
tors with these devices at 12 GHz (above fma,/2). Gallium ar- 
senide field effect transistors, with typical fmax values ap- 


proaching 100 GHz, provide a reasonable solution to this 


problem. Where possible silicon bipolar transistors are used 
for oscillator design because of their superior phase noise 
performance. 


The third example uses a dielectric series resonator to input 
tune a common-source GaAs FET, the packaged AT— 10635. 
The s—parameter data is taken from the model (reference 4) of 





Dimensions in mils 
Vps = 5V 
Ip =30 mA 


Figure 6. 


| the AT—10635 at a bias condition of 5V, 30 mA. As before a 


circuit simulation is done, with the variable for optimization be- 
ing the position of the DR relative to the transistor. The result- 
ing circuit is given in Figure 6; this circuit uses a dielectric sub- 
strate of€=2.2 andh=20 mils. 


This oscillator has been built and tested over temperature. 
These measurements show another significant advantage of 
DROs: by choosing a DR with the appropriate temperature co- 
efficient, an oscillator that is very stable in output frequency 
over temperature can be built. Using a dielectric puck with a 
temperature coefficient of 3ppm/°C the frequency remains 
constant to +3MHz over a -40° to 60°C temperature 


| _ fange.The typical output power is 11 dBm and the efficiency is 


about 10 %. Typical test data for this oscillator is plotted in Fig- 
ure 7. The oscillator phase noise at 100 KHz from the carrier is 


~ . about —110 dBe/Hz. 





Seo 123 X4 


Dielectric Resonator Oscillator (DRO) at 11.5 GHz 
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(mW) 
16 


12 
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7 7 8 9 
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Figure 7. Test Data for 11.5 GHz DRO 


CONCLUSION REFERENCES 


Applying the design procedure given in this note, many oscil- 4. Avantek 1987 Semiconductor Data Book — Silicon 
lator circuits can be designed using both silicon bipolar tran- Products, p. 161. 
sistors and gallium arsenide field effect transistors up to fre- 2. re putoe and P. Guillon, Dielectric Resonators, Artech, 


quencies approaching fof the transistor. The final de- _ 
3. G.D, Vendelin, W.C. Mueller, A.P.S. Khanna, and R. 


sign will depend upon practical considerations including — A ie 

realizability, size, component layout, harmonic response, eae ret hail one ee Journal, June 1986, 

phase noise, and repeatability in production. 4. Avantek 1987 Semiconductor Data Book—Gallium 
3 Arsenide Products. . ori 3 
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With the advent of high-Q temperature-stable dielectric mate- At present, several ceramic compositions have been devel- 
rial, the transistor dielectric resonator oscillator (DRO) is fast oped offering excellent dielectric properties. Complex per- 
becoming the most desirable choice in a vast number of fixed- ouskite compounds with the general formula A (B’,,, B”,.) O, 
frequency microwave signal source applications. A DRO (where A=Ba, Sr; B’= Zn, Mg, Co, Ni;B’=Ta, Nb) have proved 
clearly fills the gap between a free-running oscillator anda syn- to possess acceptable properties for dielectric resonators. 
thesized source, and represents a good compromise of cost, These compounds have dielectric constants between 20 and 
size and performance compared to alternative signal sources 40, a high quality factor, some greater than 10000 at 10 GHz, 
suchas high-Qcavity oscillators, microstrip oscillators or multi- and a temperature coefficient which is variable through modi- 
plied crystal oscillators. Dielectric resonators, due to their fication of the composition. Table 1 compares the important 
excellent integrability in MIC circuits, can directly be used as properties of different materials developed commercially. 


the frequency-determining element for realizing a stable mi- 
crowave frequency source. The primary characteristics of the 
ceramic material to be used for dielectric resonators are: 


It is impossible to say that any of the dielectric compositions 
shownin Table 1 is “better” than any other, since other factors, 
such as the ease of ceramic processing and the ability of a 
* The quality factor, Q, which is approximately equal to the manufacturer to hold tolerances on the dielectric properties 

inverse of the loss tangent. must also be considered. Performance limitations, if any, of the 
lower dielectric constant materials remain to be determined, 
since most component work reported thus far has used dielec- 
tric resonators with ¢, in the range of 37-100. The lower 
dielectric constant material is likely to be more sensitive to 
shielding, due to the increase in fields outside the resonator. 


The temperature coefficient of the resonant frequency, +, 
which includes the combined effects of the temperature 
coefficient of the dielectric constant and the thermal expan- 
sion of the dielectric resonator and the shielding package. 


The dielectric constant, E. 


mrdeect inal RESONANT FREQUENCY 

The Q, t,and € values required for various applications differ ts 

and, in general, satisfactory oscillator operation under most A dielectric resonator, made of low-loss, high-permittivity 
conditions can be achieved by choosing an appropriate mate- ceramic material, resonates in various modes at frequencies 
rial composition. Until several years ago, the lack of suitable determined both by its dimensions and its surroundings. Al- 
materials (i.e., materials possessing acceptable combinations though the geometrical form of a dielectric resonator is ex- 
of Q, t, and &) severely limited dielectric resonator applica- tremely simple, an exact solution of the Maxwell equations is 
tions. Materials such as rutile-phase TiO,, which has an considerably more difficult than for the hollow metallic cavity. 
unloaded Q of about 10000 at 4 GHz and €. of 100, were most For this reason, the exact resonant frequency of a particular 
often used. However, TiO, has a t,value of 400 ppm/C which resonant mode, such as the most commonly used TE,, ,, can 
makes it impractical for most applications. only be computed by rigorous numerical procedures. 

The development of temperature-stable dielectric resonators A number of mathematical techniques which can predict 
dates back about a decade. A number of material composi- resonant frequency to an accuracy of 1% for specific configu- 
tions have been explored in attempts to develop suitable die- rations appear in the literature. Unfortunately, these methods 
lectric materials, including ceramic mixtures containing TiO,, call for the use of high-powered computers. Kajfez has pre- 
various Titanates and Zirconates, glass, ceramic systems and sented an approximate solution of the equations for both the 


alumina-based ceramics. case of an isolated dielectric resonator and for a resonator 


Table 1. Dielectric Resonator Materials 





Composition Dielectric Q Temperature Frequency Manufacturer 
constant coefficient range 
| of frequency (ppm) (GHz) . 
Ba,Ti,O,, 40 : 0 ore at +2 1-100 Bell Labs 
z “ 
(Zr-Sn) TiO, 38 10000at = -4to+10! 1-100 Trans Tech 
. ; 4 GHz Thomson-CSF 
_ Murata. 
Ba(0.33Zn0.67Ta)O, 30 , ae at 0-10! 4-100 Murata 
z 
Ba(0.33Mg0.67Ta)O, 25 25 pat at 4 4-100 Sumimoto 
10 GHz 
BaO-PbO-Nd,0,-TiO, 88 eon at 0-6" <4 Murata-Trans Tech 
z ia 
Al,O, 11 50 000 at 0-6! >18 NTK-Trans Tech 


10 GHz . 
' Adjustable with composition. 
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coupled into a MIC microstrip circuit. This method is typically 
accurate to t2%. 


Practical dielectric resonators available today cover the fre- 
quency range of 2 to 100 GHz. However, with the recent devel- 
opment of conveniently-sized coaxial tubular dielectric reso- 
nators, the usable frequency range has been extended to 
500 MHz. The lower frequency limit is imposed by the large re- 
sulting dimensions of the resonator, while the upper frequency 
is limited by the reduced Q of small resonators, as well as by 
resonator dimensions that become too small to effectively 
couple to a transmission line. — | 


To a first approximation, a dielectric resonator is the dual of a 
metallic cavity. The radiation losses of the dielectric resonators 
with commonly-available permittivities, however, are gener- 
ally much greater than the energy losses in the metallic 
cavities, which makes proper shielding of the dielectric resona- 
tor a necessity. | ; 


Dimensions of a dielectric resonator are also considerably 
smaller than those of an empty metallic cavity resonant at the 
same frequency — by a factor of approximately ve. If eis high, 
the electric and magnetic fields are confined in the region near 
the resonator, which results in small radiation losses. The un- 
loaded quality factor Q, is thus limited by the losses in the 
dielectric resonator. The shape of a dielectric resonator is 
usually a solid cylinder, but tubular, spherical and paral- 
lelopiped shapes are also used. : 


The TE,,, resonant mode is the most commonly used in 
cylindrical resonators. In the TE,,, mode, magnetic field lines 
are contained in the meridian plane while the electric field lines 
are concentric circles around z-axis as shown in Fig. 1 .Fora 
distant observer, this mode appears as a magnetic dipole, and 
for this reason it is sometimes referred-to as the “magnetic 
dipole mode.” When the relative dielectric constant is around 
40, more than 95% of the stored electric energy, and more than 
60% of the stored magnetic energy is located within the 
cylinder. The remaining energy is distributed in the air around 
the resonator, decaying rapidly with distance away from the 
resonator surface. | 





Figure 1. Field Distribution of TE915 
Mode in a Dielectric Resonator 





COUPLING TO THE RESONATOR IS CRITICAL 


To effectively use dielectric resonators in microwave circuits, 
it is necessary to accurately understand the coupling between 
the resonator anid transmission lines. The TE,,, mode of the 
cylindrical resonator can be easily coupled to a microstrip line, 
fin line, magnetic loop, or toa metallic or dielectric waveguide. 
Figure 2 shows the magnetic coupling between a dielectric 
resonator and microstrip line. The resonator is placed on top 
of the microstrip substrate, with the lateral distance between 
the resonator and the microstrip conductor primarily determin- 
ing the amount of coupling between the resonator and trans- 
mission line. The degree of coupling has a direct effect upon 
output power, frequency stability, and harmonic content, as 
well as resonant frequency of a dielectric resonator oscillator. 









=|<— Metal 
Enclosure 


Substrate 
' Microstrip 


DR 


Figure 2. Dielectric Resonator Coupled 
to a Microstrip Line 


Proper metallic shielding, required to minimize the radiation 
losses (hence to increase Q), also affects the resonant fre- 
quency of the TE,, ,mode. Figure 3 shows the equivalent circuit 
of the dielectric resonator coupled to a microstrip line. 


Figure 3. Equivalent Circuit of D.R. Coupled 
to a Microstrip Line 


At the resonant frequency of the dielectric resonator, the S- 
Parameters of the configuration shown in Fig. 3 are given by: 


1 
S,,= S22 (1 +B) and S,,=S,,= (148) 
where , the coupling coefficient is defined by: 
a 
2Z, 
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Figure 4 shows a model of adielectric resonator coupled to two 
lines. In the model, the ideal transformers simulate the mag- 
netic coupling of the resonator to the lines, and the RLC tank 
circuit models the resonance. The turns ratio of the transform- 
ers are a function of the distance from the lines to the resonator 
(they do not have to be equal, i.e., the DR need not be 
symmetrically placed between the lines). The values of the 
elements of the tank circuit depend on the frequency of 
resonance and the Q of the DR in the enclosure. The S- 
parameters of the configuration shown in Fig. 4 are given by: 


B,- 1 - B, 


" 1+8B, +B, 


ss. 2VG 8) 








12 21 1 + B, + B, 
oD B, n= B, 
ae 1+8,+B,. 
where B, and B= - i 
n?°Z, . nee Z, 


represent the coupling coefficientsand n, and n, represent the 
equivalent turn ratios of the transformers. 


Zo In, | Mo:1 


Zo 





Figure 4. Model for a Dielectric Resonator Coupled 
. to Two Lines _ : 


ACTIVE DEVICES FOR DROS 


Transistors are most commonly used to build today’s DROs up 
to40 GHz. Transistor DROs canbe realized using either silicon 
bipolar or GaAs FET devices. The maximum oscillation fre- 
quency for silicon bipolar transistor oscillators is lower than 
that of the GaAs FET oscillators. Reasonable power outputs 
have been obtained up to 40 GHz and 20 GHz using GaAs FET 
and silicon bipolar devices respectively. Figure 5 shows the 
present power and frequency coverage capabilities of the 
dielectric resonator oscillators. The silicon bipolar transistor, 
however, offers lower phase noise close to the carrier and 
faster frequency settling characteristics compared to a GaAs 
FET oscillator. 


Other devices usable in DROs are Gunn and Impatt diodes. 
Gunn oscillators offer lower AM and FM noise characteristics 
at the cost of poor DC to RF efficiency (<1%) and reliability 
problems over the wide range of temperature operation. Im- 
patts have poor noise performance, but offer medium powers 
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at reasonable efficiencies (>30%). Transistors, on the other 
hand, offer medium noise with medium efficiencies (>20%). 
Both Gunn and Impatt diode sources are commonly used at 
millimeter frequencies (30-100 GHz). 


- Buffered 


Power, dBm 





Frequency, GHz 
Figure 5. Power vs. Frequency for Transistor DROs 


DRO CIRCUITS 


There are two means of incorporating a dielectric resonator in 
a MIC oscillator: as a passive stabilization element (stabilized 
DRO) or as a circuit element in a frequency-determining 
network (stable DRO). 


A stabilized DRO is an oscillator which uses a dielectric 
resonator in the output plane of the circuit to stabilize an 
otherwise free-running oscillator (Fig. 6). This approach has 
several disadvantages, including a tendency toward mode 
jumping, frequency hysteresis problems, higher insertion loss 
due to the resonator being coupled to the output circuitry and 
increased output power variation. 





Figure 6. Stabilized GaAs FET DRO 


The stable DRO configuration, which uses the dielectric reso- 
nator as a feedback/frequency determining element, is the 
most commonly used. It provides greater efficiency, simpler 
construction and more resistance to mode jumping and hyster- 
esis effects than the stabilized DRO. 


To realize a stable DRO, the resonator may be used as either 
a series or parallel feedback element in the frequency deter- 
mining circuit. Figure 7 shows two common configurations of 
each type. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitae,CA 95035 . Contact your local representative, dietributor or field eales office for further Information. Listings are In the back of thie Data Book. 


14-73 





Application Note 


Introduction to DROs | 


Series feedback configurations are based on the ability of the 
active device to produce a negative resistance (reflection 
coefficient greater than 1) at atleast one of the three terminals, 
in the frequency range of interest. The small signal oscillation 
conditions in this case are reduced to: 


IS,,1 ° Fl >1 and 


ZS,,/ + 47,2200 n=0,1,2,.... 


where S,,’ and I, are the reflection coefficients of the transis- 
tor and the resonator at any plane between the device and the 
resonator (Fig. 7a). Since’, is always less than 1, this condi- 
tion implies that |S, ,’| looking into the device should be greater 
than 1. A distributed capacitance in the source for the configu- 
ration of Fig. 7a and inductance in the gate for the configura- 
tion shown in Fig. 7b is commonly required to generate a high 
value of |S,,’ | (>1). Position of the dielectric resonator with 
respect to the device is now determined to satisfy the oscilla- 
tion condition completely. 


The parallel feedback configuration is based on the use of the 
forward gain of a device (transmission coefficient greater than 
1). In such a design, a dielectric resonator is used as a 
bandpass filter, and connected across the two terminals of an 


Series Feedback 


Match 


+ ot 


” 
+. 





Parallel Feedback 








active device possessing transmission gain greater than the 
insertion loss of the dielectric resonator. To oscillate, the elec- 
trical line length between the device input and output must 
provide a phase shift around the feedback loop equal to an 
integer multiple of 2x radians at the oscillation frequency. 


An advantage of the series feedback design is the relative 
ease of coupling to a single line, compared to the parallel 
circuit's requirement for coupling to two lines. In addition, the 
two coupling coefficients in the parallel case are not independ- 
ent, increasing the difficulty of alignment. With the parallel 
feedback circuit, however, the use of a high-gain amplifier can 
allow significant decoupling of the resonator from the micros- 
trip lines, resulting in a higher loaded Q factor with associated 
reduction in phase noise. 


ELECTRICAL PERFORMANCE 


The transistor DROs are available spanning the frequency 
range of 3 GHz to 40 GHz with power outputs ranging to 
greater than +23 dBm at X-band (Fig. 5). As noted earlier, the 
oscillator can use either a silicon bipolar or GaAs FET device, 
each device having associated tradeoffs in performance, and 
the oscillator can be followed by one or more buffer amplifier 


(d) 


Figure 7. Stable DRO Configurations 


TT TBO 
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stages as required to meet power output specifications. The 
center frequency is usually specified in MHz with an associ- 
ated frequency accuracy (temperature, pulling and pushing 
dependant) specification. The DRO frequency can be fixed, 
mechanically or electrically tunable over a narrow band. The 
characterization of a DRO is discussed in greater detail in 
Avantek Application Note AN-M004, Specifying a DRO. 
Important aspects of the salient characteristics of a DRO are 
discussed next. 


Temperature Stability 

The principal cause of DRO frequency drift with temperature is 
the phase deviation between the resonant circuit and the 
active circuit including device, feedback and output circuitry. 
Using the oscillation condition in the reflection coefficient 
form,‘ it can be easily proved that the temperature coefficient 
of DRO frequency is a function of the following parameters: 


The temperature coefficient, «, of the dielectric resonator 
placed in a shielded MIC configuration. 


The unloaded Q of the dielectric resonator. 


* The coupling coefficient of the dielectric resonator with the 
microstrip line. 


* The temperature coefficient (7...) of the device (transistor) 
input reflection coefficient phase that is known to decrease 
linearly with temperature. 


In order to achieve a temperature-compensated DRO, a reso- 
nator with a temperature coefficient of +1 to +4 ppm/°C is 
generally required to offset the negative temperature coeffi- 
cient of the device phase temperature coefficient. Figure 8 
shows some of the typical frequency drift curves over tempera- 
ture for free-running DROs. 


With present technology it is now possible to repeatably 
produce free-running DROs with frequency drift of less than 
+100 ppm over the -55 to +85°C military temperature range, at 
frequencies upto 18 GHz. However, asshownin Fig. 8, results 
reported in the R & D environment are significantly better (+10 
ppm over temperature). 


Af, ppm 





-60 -20 20 60 100 
Temp., °C 


Figure 8. Frequency Drift vs. Temperature for 
a Free Running 12 GHz GaAs FET DRO 


Frequency Temperature Compensation 

Certain system applications require greater temperature sta- 
bilities than are achievable using free running DROs, even with 
temperature compensation. A number of techniques are used 
to improve the temperature stability of a DRO. 


The Digitally Compensated DRO (DC-DRO) uses a sensor 
mounted in the oscillator to detect temperature changes. The 
output of the sensor goes through an A/D converter to produce 
a digital word corresponding to the particular temperature. 
EPROMs, programmed with the temperature characteristics 
of the DRO and a correction look-up table, drive a D/A 
converter to provide the correction signal, which is applied to 
the varactor of an electronically-tuned DRO. Using this tech- 
nique frequency stability of +15 ppm can be obtained over 
temperature. 


The Analog-Compensated DRO (AC-DRO) uses an analog 
compensator circuit in conjunction with a temperature sensor 
to achieve up to +20 ppm frequency stability. In analog 
compensation the individual oscillator is tested to produce a 
custom tuning voltage-vs.-temperature curve required to 
maintain a constant frequency. The compensation circuit is 
then aligned to fit the curve of the specific oscillator. 


Ovenization may also be used to enhance the temperature 
stability of a DRO. To achieve temperature stability, the 
oscillator package is inserted in a temperature-stabllized oven. 
Using a heater element, a quick-response thermistor and 
associated control circuitry, the package temperature can be 
maintained within +5°C at 5 to 10 degrees above the maximum 
ambient temperature. A total frequency stability of better than 
£10 ppm can be obtained using this approach. 


Ovenized DROs offer lower phase noise than analog- or 
digitally-compensated DROs because the oscillator does not 
need to incorporate electrical tuning circuitry. Analog- and 
digitally-compensated DROs, however, are smaller insize and 
do not need the substantial amount of heater power required 
by the ovenized DRO. 


Locked DROs 

Phase Locked DROs (PL-DRO) and Injection Locked DROs 
(IL-DRO) are used when the requisite frequency stability and 
phase noise cannot be achieved using stabilization tech- 
niques. A PL-DRO or IL-DRO approach also becomes neces- 
sary when multiple oscillators are required to be phase- or 
frequency-coherent or both. For locked systems, a highly 
stable crystal-controlled signal source operating at HF or VHF 
is used as a reference oscillator. 


In injection (frequency) locking, a VHF power amplifier driving 
a step-recovery diode is used to generate a wideband har- 
monic comb, which includes the required locking frequency. A 
bandpass filter is used to select the desired harmonic, and a 
free-running DRO is locked to the harmonic through the circuit 
shown in Fig. 9a. The main requirement in this case is to make 
sure that the DRO frequency drift under all operating condi- 
tions is less than the injection locking bandwidth, Af. This 
bandwidth is a function of the injection power, oscillator output 
power, and external Q. 
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Injection locking is simpler and less expensive than phase 
locking, but the RF output is more likely to contain spurious 
signals at the harmonics of the reference oscillator frequency. 


RF Out 





Figure 9a. Injection Locked DRO 


Figure 9b shows a typical phase-locked DRO circuit. A DC- 
coupled sampler/phase detector is used to mix the desired 
harmonic of the amplified crystal oscillator with the incoming 
frequency from the DRO. If the difference frequency is small 
enough, the loop will be driven towards a point where the 
difference frequency out of the sampler becomes zero. The 
loop then drives the DRO towards a zero phase error condition. 


A search mechanism is generally included in the system so 
that the loop will be forced to tune through a stable lock point 
i¢ the initial difference frequency is too large for capture to 
occur. An AC-coupled phase-locked DRO circuitis used when 
the output frequency of the DRO is not harmonically related to 
the reference oscillator frequency. 


DRO 


Output 






Sampler 


Loop Amp. 7 


Figure 9b. Phase Locked DRO © 


L.O. 


Phase Noise 

Phase noise, related to short-term frequency stability, is char- 
acterized by variations in the output frequency which appear, 
in the frequency domain, as FM energy around the carrier 
frequency. This is shown graphically in Fig. 10. Phase noise is 
specified in dBe/Hz measured at specified offsets from the 
carrier frequency: typical offsets are 10 and 100 kHz. InaDRO, 
phase noise is primarily dependent on the following factors: 


1. The low-frequency noise sources inherent in the active 
device designated by Sen(f), the noise spectral density at a 
frequency f. 


265 defined as the upconversion factor, a measure of the 
efficiency in the conversion of the low frequency noise to the 
phase noise of the microwave oscillator. . 


3. The loaded Q factor of the dielectric resonator. 


4. The output power, P, and external Q of the oscillator. 


§ 





fo 24 ES _ Frequency 


Figure 10. Oscillator Phase Noise 


The relation between the phase noise and these parameters 
is given by: 





Af,, = F, Sen(f) 


fm 
YP, 


‘ext ° 


In this relation, Af, represents the phase noise and fm is the 
offset frequency. 


Optimization of phase noise performance calls for the use ofa 
high-Q dielectric resonator and a low-noise device combined 
with specific design considerations in the oscillator circuit. 


It has been proven that the low-frequency noise ina GaAs FET 
is inversely proportional to the gate length and width of the 
device. Both biasing conditions and the processing of the 
GaAs FET also play vital roles in achieving low noise oscilla- 
tors. Figure 11 compares the phase noise performance ofa 
number of different oscillators. | 


As noted earlier, silicon bipolar transistors are known to 
produce lower levels of low-frequency noise compared to 
GaAs FETs. Silicon bipolar DROs typically offer 6 to 10 dB im- 
provement in the phase noise close to the carrier (up to at least 
100 kHz off the carrier) compared to FET versions. Figure 11 
compares the phase noise of a bipolar and GaAs FET DRO at 
different frequencies. Fortunately, bipolar transistors are now 
available for use in fundamental-output oscillator circuits at up 
to Ku band. 


Some of the newer design techniques that can be used to 
further reduce phase noise include: 


Low frequency feedback, using a parallel feedback circuit 
designed atlow frequencies (up to 1 MHz) to reduce upconver- 
sion of the low frequency noise. Phase noise improvement of 
up to 20 dB has been reported using this technique. This 
method is sometimes referred to as bias feedback. 
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Noise degeneration, using the same dielectric resonator both 
as the frequency-determining element of the oscillator and the 
dispersive element of a frequency discriminator. The DC 
output of the discriminator is applied to the frequency control 
port of the DRO. This technique has been reported to achieve 
phase noise as low as -120 dBc at 10 kHz from the carrier at 
10 GHz. 


Mechanical Tuning . 

The frequency of oscillation of the dielectric resonator is 
dependant on a number of factors, not the least of which is its 
proximity to the ground plane. To take advantage of this, a 
tuning screw can be installed in the top cover directly above the 
resonator which, by reducing the distance between the reso- 
nator and the apparent ground plane, will provide for a certain 
amount of change in the resonant frequency (Fig. 12). 


The reason for such behavior can be found in the cavity 
perturbation theory. Namely, when a metal wall of a resonant 
cavity is moved inward, the resonant frequency will decrease 
if the stored energy is predominantly in the electric field. 
Otherwise, when the stored energy close to the walls is mostly 
magnetic, as is the case for the shielded TE,,; dielectric 
resonator, the resonant frequency will increase when the wall 


moves inward. 


Mechanical 
Tuner 
Dielectric Air Gap 


Resonator Enclosure 


Substrate 





Figure 12. DRO Mechanical Tuning 
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Current designs allow for up to 0.2% tuning range without 
significant degradation of other performance parameters. A 
properly-designed mechanical tuning option will provide a 
maximum of tuning range while still maintaining hermeticity 
and reliability, and will not appreciably affect the resonator Q 
factor (apparent as a degradation in noise and power perform- 
ance) or temperature stability. 


Electronic Tuning 

Some applications, such as FMCW radar sources, narrow- 
band-modulated communication systems or PLL systems, 
need electronic tuning bandwidths on the order of 0.1% to 1%. 
These applications require sources with low phase noise, high 
tuning speed and low tuning power. Electronically tunable 
DROs (ET-DRO) can now meet the requirements for many 
such applications. 


ET-DROs are also commonly used for analog or digital tem- 
perature compensation of the oscillator. This application re- 
quires that the frequency tuning range of the DRO exceeds the 
frequency drift of the oscillator under any combination of 
operating conditions (temperature, load and bias variations). 
Various means are used to electrically tune the DRO, includ- 
ing ferrite tuning, optical tuning, and the more popular varactor 
and bias tuning. 


Varactor 
"a 





Figure 13. Varactor Tuned DRO 


Varactor tuning (a typical scheme is shown in Fig. 13) can 
provide up to 1% frequency adjustment. To permit varactor 
tuning, the dielectric resonator is coupled to another microstrip 
line connected to a varactor, resulting in mutually-coupled 
resonant circuits. The bias-voltage-dependant capacitance of 
the varactor varies the resonant frequency of the low-Q reso- 
nant circuit with the tuning voltage. 


The amount of frequency tuning range can be controlled by 
varying the coupling between the low-Q microstripline/varac- 
tor circuit and the dielectric resonator circuit. Tighter coupling 
permits greater tuning range, however the attendant degrada- 
tion in the Q factor manifests itself primarily as an increase in 
phase noise. Varactor tuning is by far the most common means 
of incorporating electronic tuning. 


Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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Figure 14. Phase Noise Deterioration with Electronic 
Tuning | | 


Figure 14 shows the phase noise characteristics for an elec- 
tronically-tuned DRO at 10 GHz using a varactor. It should be 
noted that any increase in the elctrical tuning range results in 
increased phase noise. 


Bias voltage tuningtakes advantage of the frequency sensitiv- 
ity to changes in the supply voltage of the oscillating device. By 
not using an internal voltage regulator, the oscillator can be 
designed to provide the necessary tuning range by varying the 
bias voltage, typically within 0.1% of the center frequency. This 
is sufficient frequency variation to com pensate for the fre- 
quency drift of the oscillator over load and temperature vari- 
ations, as well as the long-term drift due to component aging. 


Better phase noise performance can be achieved with the 
bias-tuned DRO than the varactor tuned DRO. The latter re- 
quires the dielectric resonator to be simultaneously coupled to 
two microstrip lines, thus lowering the loaded quality factor of 
the resonator. However, as the output power is often a function 
of the supply voltage, care must be exercised to maintain 
suitable output power variation characteristics for the bias- 
tuned DRO. 7 


MECHANICAL CONSIDERATIONS 


The minimum size of a practical DRO is primarily limited by the 
cavity required by the particular resonator. Normal design 
procedure calls for a separation of more than one resonator 
diameter between the resonator and its surrounding walls in 
order to properly excite the TE,,, resonant mode. Also, the 
separation between the resonator and the housing lid should 
be more than one resonator thickness to. minimize the effects 
of the lid on the resonator performance. Too-small a cavity can 
prevent oscillationinthe preferred mode, as well as causing Q- 
factor degradation. 







Hermeticity is an important consideration when defining DRO 
requirements. Oscillators which are backfilled with a dry inert 
gas and then welded closed, have less of a tendency to be 
susceptible to degradation due to long-term environmental 
effects. Hermetically-sealed oscillators are, of course, much 
more readily incorporated in a military system with the atten- 
dant performance and qualification requirements. Hermetic 
sealing is normally characterized by the helium leak rate of the 
DRO enclosure after it has seen a saturated helium environ- 
ment. Typical leak rates of hermetically-sealed DROs are 
better than 10°7ec(He)/second. 


When a mechanical tuner is required, tuner construction, 
expected lifetime, over-travel protection and ease of operation 
are also important considerations. A properly-designed me- 
chanical tuner should provide the desired tuning range, be 
simple to adjust, have an acceptable number of operations, 
incorporate stops to limit travel and still maintain case integrity 
and hermeticity. 


SPECIAL DRO CIRCUITS. 


Excellent integrability and high performance of the dielectric 
resonators has generated a large number of interesting DRO 
configurations for various system applications. Some of those 
special circuits will be described in this section: 


A dual-resonator oscillator, shown in Fig. 15, presents a highly 
stable DRO circuit using identical resonators in a series 
feedback configuration in both the source and gate circuit of a 
FET. This oscillator has three output ports, and its microstrip 
circuitry is wideband due to the simple, minimally-tuned 50- 
ohm lines on all three ports of the transistor. This oscillator is 
not particularly susceptible to spurious oscillations, and can 
provide good temperature stability by selecting appropriate 
dielectric mixes for the resonators. | 





Figure 15. Dual Dielectric Resonator Oscillator 


A push-push DRO (Fig. 16) uses a common dielectric resona- 
tor for two transistors. In this approach the fundamental 
frequency is cancelled and the second harmonics are added 
at the output plane of the oscillator. This circuit helps to 
generate low-noise oscillations at frequencies much higher 
than otherwise possible. For example, using a 1 7 GHz resona- 
tor, a 34 GHz GaAs FET DRO was reported to have a phase 
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Figure 16. Push Push Transistor DRO 


noise of -100 dBc at 100 kHz. Figure 17 shows a comparison 
of phase noise between an Avantek 18 GHz push-push bipolar 
DRO and fundamental GaAs FET oscillator. 


A selectable multi-frequency oscillator development appears 
in Fig. 18. The diagram shows a fast-settling tri-frequency- 
selectable DRO.A single GaAs FET is used in conjunction with 
a simple single-pole three-throw (SP3T) switch to select the 
dielectric resonator corresponding to the desired output RF 
frequency. Compared to the traditional approach of using 


Frequency = 18.0 GHz 
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Figure 17. Phase Noise Comparison between Push-Push 


Bipolar DRO & Fundamental GaAs FET DROs 


several continuously-operating DROs and a high-isolation, 
matched SP3T switch, this approach is free of the spurious 
signals at the unselected frequencies. This approach is also 
less expensive, uses fewer components and is more reliable 
compared to the old approach. Fast switching between the 
output frequencies is obtained by keeping the active device 
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always biased “on” and using the switchable high-Q resona- 
tors to control the frequencies. Using this approach the output 
frequency settles within +100 ppm in less than 2us. Special 
precautions need to be taken to keep the RF output power and 
DC/RF efficiencies as close to the same as possible at each 
frequency to minimize the settling time. The number and range 
of frequencies, selectable using single device and multiple 
switchable resonators is limited due to the PIN switch para- 
sitics and the negative resistance bandwidth capability of the 
active device. | | 





Figure 18. Selectable Multi-Frequency DRO 


Microwave Quenchable DROs: Microwave quenchable oscil- 
lators represent a new class of fast-switching oscillators in 
which the oscillations are turned on and off without affecting 
the device bias conditions. This is accomplished by quenching 
the negative resistance with a PIN diode. Fig. 19 represents 
the basic configuration of the quenchable DRO. The quench- 
ing circuit includes a PIN diode and an RF bypass capacitor, 
and is coupled to the transistor at the same port as the reactive 
feedback and the means for applying the bias voltage to the 
diode. The quenching circuit selectively diverts a small fraction 
of the current flowing through the oscillator transistor to control 
the PIN diode resistance. For the PIN diode resistance value 
of 50 ohms orless, the oscillations are switched off completely. 
Using this quenching technique, the DRO settles within 10 
ppm in less than 2 us. 


Quenchable DROs can be effectively used in the selectable 
frequency oscillator assemblies by combining them with ring 
combiners. Unlike the selectable multi-frequency oscillator 
using a single device described below, there is no limit to the 
number or range of the output frequencies. Additionally, each 
oscillator can be optimally biased for fast switching at its 
frequency. 
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The quenching current through the PIN diode can also be 
controlled to vary the degree of nonlinearity and, hence, the 
operating point of the oscillating device. The partial quenching 
thus achieved can be used to control the power output, 
harmonics and amplitude modulation. 


Dielectric 
Resonator 


Quenching 
Diode 


Quenching 


Control 





Figure 19. Microwave Quenchable DRO Circuit 


A silicon monolithic self-oscillating mixer is shown in Fig. 20. 
The dielectric resonator is used in parallel feedback between 
the input and output of the device, a silicon bipolar Darlington- 
pair MMIC. RF input is mixed with the LO in the first transistor 
Q1 and the second transistor offers gain at the IF frequency. 
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Figure 20. Silicon MMIC Self Oscillating Mixer 
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The Avantek MMIC used has an f,=10 GHz and f,,,,=20 GHz 
and is packaged in a standard 70 mil microstrip ceramic 
package. The MMIC features interdigitated 0.75 jm-wide 
arsenic-doped emitters, 4 wm emitter-to-emitter pitch, ion 
implantation, thin film polysilicon resistors and gold 
metalization. The prototype was fabricated using a 31 -mil- 
thick epoxy-glass (FR4) board. The dielectric resonator had a 
resonant frequency of 5.15 GHz, dielectric constant of 37 and 
an unloaded Q of 7000. Using the configuration shown in 
fig. 20, an RF signal at 3.7 to 4.2 GHz was downconverted to 
L band with 9+1 dB conversion gain. The output compression 
point of the SOM was measured to be +7 dBm. 


LIMITATIONS OF TRANSISTOR DROS 


Free-running DROs presently do not have the low phase noise 
and temperature stabilities required for certain high-perform- 
ance applications. This limitation necessitates the use of 
phase locking, injection locking, ovenizing or analog or digital 
compensation circuits when necessary. Another important 
limitation of the DRO is the phase noise degradation under 
vibration due to the variation of the distance between the 
resonator and the outer shield. Significant deterioration of the 
phase noise at offsets up to the highest frequency of vibration 
can be expected under vibration. Ruggedization of the oscilla- 
tor, injection locking or phase locking are typically used to 
minimize these effects. | 


FUTURE TRENDS 


The dielectric resonator oscillator technology is developing 
exceedingly rapidly. Emphasis will continue to develop higher 
performing DROs. The following aspects are likely to be dealt 
with in the near future: . | 


Lower phase noise and higher temperature stability oscilla- 
tors. 7 es | 


¢ Reduction in cost and size 


¢ Wider mechanical and electrical tuning bandwidths 


Improvement in DRO performance under vibration | 


Development of new materials for dielectric resonators for 
linear temperature coefficient and higher quality factor. 


Use of higher-order modes in resonators. 


Listinge are In the back of thie Data Book. 
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INTRODUCTION 


This applications note lists and explains the electrical para- 
meters used to define the performance of the dielectric 
resonator oscillator (DRO). By filling out the Quick Specstable 
on page 4, the engineer planning to use a DRO in a system 
design should have all the information necessary to order a 
standard unit or to request a quote on a customized unit. 


For a detailed explanation of DRO theory and practice, please 
request a copy of Avantek’s Introduction to DROs (ATP-1097). 


FREQUENCY ACCURACY 


The frequency of a DRO is typically defined in MHz, bounded 
by an accuracy window in percent or parts per million (ppm). 
This window includes the “setability” and the change in fre- 
quency due to temperature, load (pulling), supply voltage 


(pushing), and time (aging). 


Stability can be expressed in MHz, parts per million or as a 
percentage of the carrier frequency. Chart 1 on page 3 of this 
application note presents an easy method of conversion be- 
tween delta frequency in ppm, and percent frequency change. 
As an example of how it is used, using Af = 0.2 MHz and f= 
2 GHz, at the intersection of f, and Af move vertically up to read 
10? ppm or down to read .01%. 


Setability 

Frequency setability of the oscillator represents the closeness 
to which one can set the center frequency. Typically, the DRO 
frequency can be set within +100 ppm of the ideal frequency. 


Temperature Stability 

Temperature stability is the measure of the change in oscillator 
frequency over the specified temperature range. Traditionally, 
this has been expressed in ppm/°C (parts per million per 
degree C) or tppm/°C. In general, the DRO frequency change 
is not a linear function of the temperature change, therefore, 
.the frequency stability should be specified as the maximum 
frequency change in percent (or ppm) with respect to the ideal 
frequency for a specified temperature range. As an example, 
a typical 10 GHz DRO could be specified to have a frequency 
stability of +500 ppm over -55 to +85°C. This specification 
implies that the DRO frequency will not drift more than 5 MHz 
on either side of 10 GHz over the specified tem perature range. 


Frequency Pulling : 

Frequency pulling represents the change of the DRO fre- 
quency when the phase of a specified load VSWR is rotated 
through 360 degrees. Typically, this is measured into a load 
impedance with a VSWR of 1.67:1, which can be conveniently 
achieved by using a 6 dB pad (12 dB return loss) at the 
oscillator output. Frequency pulling for a load VSWR, §S, other 
than 1.67:1 can be measured directly or approximated from the 
pulling measured with a VSWR of 1.6771 by using the following 
relationship: 


1 
Pulling for S = Pulling at 1.67:1 x 0.93 (S— 3) (1) 


This linear relation, however, should be used with 
caution for VSWRs greater than 2.0:1. For high values of load 
VSWRs or for oscillators with little buffering, the pulling figure 
should be practically measured in order to verify that the 
oscillator does not stop oscillating at some phase of the 
desired VSWR. A single stage GaAs FET buffer amplifier 
commonly follows the oscillating device to improve the pulling 
performance. | 


The frequency pulling of a typical X or Ku-band DRO into 
1.67:1 is less than +100 ppm. 


Frequency Pushing 

Frequency pushing is the incremental output frequency 
change produced by an incremental change in supply voltage. 
It is generally specified in kHz/V. Measurements are taken at 
a DC rate unless frequency range and amplitude of the supply 
voltage ripple are specified. Special ripple filters are some- 
times used to reduce the Spurious generated through the 
supply. Typically, the DC supply pushing in a standard DRO, 
which incorporates a voltage regulator, is less than 10 ppm/V. 


Aging 


Aging represents the long term change in the DRO frequency. 
This frequency change is caused by the slow change in the 
properties of the components and package used. The fre- 
quency change of an X-band DRO due to aging is typically less 
than +100 ppm/yr. The oscillators are generally thermally 
cycled and burned in for several days in order to minimize the 
aging. 


The overall frequency accuracy including setability, aging, 
temperature (-55 to +85°C) stability, pulling into 1.67:1, supply 
pushing and aging over a year of a typical free-running X-band 
DRO is thus less than +1000 ppm or 40.1%. 


TUNING RANGE 


A DRO can be tuned mechanically and electrically. The 
mechanical and electrical tuning can be specified in MHz, 
percentage or ppm above and below the center frequency. The 
parameters these tuning ranges will affect are power output, 
phase noise and power pulling. 


Typically, mechanical tuning up to +0.1% does not affect these 
parameters noticeably. Wider tuning range, however, can be 
achieved with some degradation in phase noise and power 
output variation over the tuning range. The setability of the 
mechanical tuner is generally better than +.01% (100 ppm). 


Electronic tuning is used for phase locking the oscillator to a 
more stable reference frequency or for narrowband modula- 
tion applications. Electronic tuning ranges of +0.1% of the 
carrier frequency can be obtained for tuning voltages between 
1 and 20 volts. It should be noted that though the specified 
tuning range is assumed to be divided symmetrically around 
the desired center frequency, the tuning voltage required is 
generally not symmetrical. For phase locking applications, itis 
also important that the electronic tuning range should be 
greater than the overall frequency accuracy of the DRO. The 
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output power variation over the electronic tuning range should 
be specified if critical to the application. Typically, about 1 dB 
variation inthe output power can be expected. Phase noise de- 
terioration due to electronic tuning depends on the desired 
tuning range. A 6-10 dB degradation can be expected for an 
electronically tuned DRO with a +0.1% tuning bandwidth. 


OUTPUT VSWR 


DROs typically have a VSWR of less than 2:1 at X or Ku-band. 
The VSWR is determined from the measurement of the power 
pulling of the oscillator into a 1 67:1 VSWR load by using the 
following relations: 


1+ Ip, 
output VSWR = ——— (2) 
: 1- Ip. 
4(104P20 .4 
where p, = ( (3). 


is the oscillator output reflection coefficient, and AP represents 
the peak-to-peak power variation into 1.67:1. 


POWER OUTPUT 


Power output should be specified in “dBm, min.”, with a 
variation window in dB over a specified temperature looking 
into a typical 50 ohms. Power outputs of +13 dBm can be 
achieved up to 40 GHz. Higher powers are available at lower 
frequencies. Power variation of less than 3 dB are typically 
obtainable over the military temperatures of -55 to +85°C. 


Power variation under all phases of a specified load VSWR can 
also be included in the overall power variation specification. 
Using 1.67:1 load VSWR, power pulling of less than 1 dB can 
be achieved at X-band. In view of measurement inaccuracies 
involved at high values of load VSWR, the power pulling is 
measured at the load VSWR of 1.67:1 and the expected power 
variation for higher load VSWR of S, can be approximated by: 


Power Variation for VSWR, 


1+ 
S, = 20 log os (4) 
oF | 
S-1 
where P,= Sat (5) 


and p, is the oscillator output reflection coefficient given in 
equation 3. 


Itis, however, practical to verify that the oscillator does not stop 
oscillating under any phase of the specified load VSWR S,. 


PHASE NOISE 


Phase noise is an important parameter for a DRO. It is an 
indication of the circuit Q as well as the low frequency noise 
properties of the oscillating device. Single sideband phase 
noise of DROs is usually specified in dBe/Hz at 10 and 100 kHz 
offset from the carrier frequency. This helps in comparing 
different types of oscillators. A typical fixed frequency silicon 
bipolar DRO at 10 GHzwill have phase noise of about-100 and 
-130 dBc/Hz at 10 and 100 kHz offset from the carrier, 
respectively. | 


Phase noise is also affected by mechanical perturbations 
imposed on the DRO case. For this reason, it is important to 
make a distinction between phase noise under quiescent con- 
ditions and phase noise when the DRO is exposed to vibration 
energy. The extent of phase noise degradation under vibration 
depends on the magnitude and frequency of the applied 
mechanical energy. Peet 


There are a number of other ways to specify the oscillator 
phase noise, e.g., Allan variance, phase jitter, spectral density 
of phase fluctuations, etc. Itis possible to convert one form of 
specifications to another through known approximate relation- 
ships in the literature. It is, however, preferred that the phase 
noise should be specified in dBc/Hz at offsets of 10 kHz, 100 
kHz, and any other offset of particular interest. 


AM NOISE 


Certain applications of the DRO require very low AM noise. 
Typically, the AM noise for an X or Ku-band GaAs FET DRO 
is better than -120, -140, and -150 dBe/Hz at 1, 10 or 100 kH 
respectively from the carrier. . 


HARMONICS 


Harmonic signals are coherently related to the output fre- 
quency. In general, these signals tend to be integer multiples 
of the output frequency. Harmonics are specified in dB below 
the fundamental or carrier output level (dBc). Typically, the 
DROs in all frequency ranges will have maximum harmonic 
levels of -20 dBc. Low-pass filters can be used to reduce 
harmonics even further. | 


SPURIOUS 


Non-harmonic spurious signals should not be present in the 
output of a well-designed and -constructed DRO. Typically 
specified at -60 dBc or better, measurements are time con- 
suming and performance is generally guaranteed but not 
tested at levels below -60 dBc. 


NT es 
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Center frequency (Note 1) 
Power output into 50 ohm load 
Power variation — 
Temperature range 

Frequency prety (Note 2) 


Tuning range: Electrical 
Tuning voltage min 
Tuning voltage max 


Mechanical 
Frequency pushing 
Frequency pulling: __dB return loss 
Output VSWR 
Harmonics, max 
Spurious, max 


Phase noise, SSB:10 KHz offset 





KHz offset 
AM noise KHz offset 
Input power: = Voltage 


Current, max. 
Case style 
Weight, max 
Other 


Notes: 


1. Center frequency is the user-specified ideal operating frequency. 


QUICK SPECS FOR A DRO 


MHz 





dBm (min) 


_ %/PPM/MHz 


“de %/PPM/MHz 


Volts 


eee eee rr 
Volts — 


ES 


+ _ %/PPM/MHz 


+ kHz/volt 


+ | %/PPM/MHz 


dBc 


dBc/Hz. 
dBe/Hz 


2. The oscillator will stay within the frequency accuracy of the user-specified frequency under all conditions, including the full 
temperature range, load pulling, frequency pushing, and aging. | | 


@ back of this Data Book. 
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HARDWARE 
¢ MOUNTING HARDWARE (TABLE 1) ...... 15-2 
¢ DUAL-INLINE PACKAGE .. in. 15-2 


FOR USE WITH VTD OSCILLATORS. 
AND UDL LIMITING AMPLIFIERS 


e TC-1, TC-2, TC-4 STYLE CASCADE 


HARDWARE os : -».. 15-4 
WITH INDIVIDUAL PART LISTINGS _ 
e AVANPAK PACKAGE HARDWARE ....... 15-5 


INCLUDING CONNECTOR 
WITH ASSOCIATED HARDWARE 


e HEAT SINK . ‘ tie ee Ab 
FOR ALL TO-8 PACKAGE DEVICES. 
WITH HIGH THERMAL DISSIPATION 


TEST FIXTURES 
PLANARPAK PACKAGE ................ 15-8 


VTD AND VTO (DUAL-INLINE 
AND TO-8 PACKAGE) .............. 15-10 








QAVANTEK 


INTRODUCTION 


To aid the user in achieving optimum performance .and to 
provide flexibility in the use of modular components, Avantek 
offers a wide range of hardware accessories. The following 
pages provide dimensional and ordering information for all 
hardware and accessories available from Avantek. Note: All 
of the hardware described below is available from Avantek 
only as indicated; the individual kit components, such as 
screws, washers, or mounting rings will not be available sepa- 
rately from Avantek. All of the following hardware is stocked 


by Avantek authorized distributors. The user should contact _ 


the nearest Avantek authorized distributor for these items. 


Table 1. Products Supplied With Mounting Hardware 
(listed in alphabetical order) : 


Product Voltage Controlled Oscillator Case Style 
AGC Amplifier =. _ TO-8 
GPD Amplifier ~ as — TO-12 
GPL Limiter TO-12 
GPM Amplifier _ -_ : -. TO12 . 
UDL Limiting Amplifier = . DIP 
UMX Mixers = == s—s ~  TO-8 
UTD Detector a TOR 
UTF Attenuators, oF TO-8 
UTL Limiting Amplifier/Limiter TO-8 
UTM MOD Amplifier re _TO-8 
UTO Amplifier | ia -  TOB . > 
VTO Voltage Controlled Oscillator. TO-8 | 
HTO Voltage Controlled Oscillator TO-8 
VTD Buffered VCO DIP 

Note: Mounting Hardware for the above case styles are found on the 
_, following pages. be nate 

Avantek, Inc. - 


Hardware 


MOUNTING HARDWARE 
Dual-Inline Package 
(VTD Oscillators, UDL Limiting Amplifiers) 





Component Description Qty 
— 0-80 X 1/4 Pan Head Screw 6 ea 
380-003414-001 DIP Mounting Bracket 1 ea 
330-006757-001 UDP Accessory Pack 1 ea. 
SCREWS 
(6 PLACES) 


481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, distributor or field salee office for further Information. Listings are in the back of this Data Book. 


‘, 


| | Hardware 
tlc 


MOUNTING HARDWARE 


TO-12 Accessory Pak TO-8 Accessory Pak 
Order Kit No. 330-006756-001 | Order Kit No. 330-001951-001 
Consisting of: 2 ea 0-80 x 1/4 Pan Head Slotted Consisting of: | 2 ea 0-80 x 1/4 Pan Head Slotted 
2 ea #0 Washer, Flat Reduced OD 2 ea #0 Washer, Flat Reduced OD 
2 ea #0 Washer, Split Lock 2 ea #0 Washer, Split Lock 
2 ea #0 Nut, S. P. 2 ea #0 Nut, S. P. 
1 ea GPD Mounting Ring 1 ea UTO Mounting Ring 





TO-12 MOUNTING RING | | TO-8 MOUNTING RING 


(2) PLACES 


.330 + .002 DIA. 


MOUNTING 
RING SCREW 


CLEARANCE ON THE 
GROUND PLANE FOR 
TO-8 / TO-12 PMS 


FLAT WASHER 


DIMENSIONS ARE IN INCHES LOCK WASHER 
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TC-1, TC-2, TC-4 STYLE CASCADE HARDWARE (with individual part listings) 


CIRCUIT BOARDS (Hardware not included with circuit boards) 


Part Number = Description 
GP-2 | Connects two GPD (TO-12) components in TC-2 case. | 
GP-4 Connects three or four GPD (TO-12) components in TC-4 case. - 
TB-1A Connects one TO-8 component in TC-1 case. ~ 
TB-1 Connects one TO-8 components in TC-2 case. 
TB-2 Connects two TO-8 components in TC-2 case. 
TB-3 Connects three TO-8 components in TC-4 case. | 
TB-4 Connects four TO-8 components in TC-4 case. 


CASES (Includes case, lid, mounting hardware kit number 330-001859-001 and connectors) 


TC-1 Case for single TO-8 (SMA connectors only). 
TC-2X Case for two TO-8 or TO-12 components. | 
TC-4X Case for three or four TO-8 or TO-12 components. 


NOTES: X = Connector options 
N= ee 
M= SMA (OSM) 
T = TNC 
B = BNC 


For TC-2X, TC-4X Cases 
Spare Mounting Hardware Kit. No. 330-001 859-001 


1 — SMFB-A2 Filter DC 

1 — 2051-2 Ground Terminal 

1 —622-000401-001 Plug Bolt 12-32 Hex 
10 —0-80 x 3/16, Pan Head, Slotted 

6 — 0-80 x 1/4, Flat Head, Slotted 

8 — 4-40 x 3/16, Fillister Head, Phillip 
10 — #0, Washer, Flat, Reduced 
10 — #0, Washer, Split Lock 

9 — #4, Washer, Split Lock 


For CS-1 Cases . 
TC-1A (4-pin) Assembly Pak, Part No. 330-550556-001 


5 —0-80 x 1/8 Flat Head 
_4—#0 Washer, Flat 
4 —#0 Washer, Split Lock 
4 —#2 Washer, Split Lock 
1 —Hi Freq Filter (FD thru) 
1 — Turret Term. Brass 
4— 0-80 x 3/16 Phillip Pan 
4 — 2-56 x 3/16 Pan Head, Phillip 
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AVANPAK™ PACKAGE HARDWARE 


Model Number 
SK-001 


SK-002 


SK-003 


SK-004 


SK-005 


SK-006 


SK-009 


SK-010 


Description 


_ Avanpak SMA Female Connector Kit contains: 


1 ea SMA Female Avanpak Connector 
1 ea RFI Gasket 

2 ea Mounting Screws 

2 ea Washers 


Avanpak SMA Male Connector Kit contains: 


1 ea SMA Male Avanpak Connector 
1 ea RFI Gasket 

2 ea Mounting Screws 

2 ea Washers 


Avanpak Slip-on Sleeve Kit contains: 
3 ea Microstrip Slip-on Sleeves 


Avanpak DC Connector Kit contains: 
1 ea Avanpak DC Slip-on Connector 
1 ea RFI Gasket 
2 ea Mounting Screws 
2 ea Mounting Washers 
1 ea Solder Lug 


Avanpak (Small Pattern) SMA Female 
Connector Kit contains: 
1 ea SMA Female Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Avanpak (Small Pattern) SMA Male 
Connector Kit contains: 
1 ea SMA Male Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Avanpak (Small Pattern) SMA Female 
Connector Kit contains: 
1 ea SMA Female Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Avanpak (Small Pattern) SMA Male 
Connector Kit contains: 
1 ea SMA Male Avanpak Connector 
2 ea Mounting Screws 
2 ea Washers 


Use With 


ACT Series cascades 
DBX Series mixers 
TFX Series mixers 


ACT Series cascades 
DBX Series mixers 
TFX Series mixers 


All Avanpak components when 
mounting without connectors to pro- 
vide soldering strain relief. 


All Avanpak components where 
slip-on DC Connection is desired. 


AHS Series switches 


_AHD Series switches 


AHL Series limiters 
DBY Series mixers 


AHS Series switches 
AHD Series switches 
AHL Series limiters 
DBY Series mixers 


_AHT Series switches 


AHQ Series switches 
AHF Series limiters 


AHT Series switches 
AHQ Series switches 
AHF Series limiters 
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Hardware 

HEAT SINK (For TO-8/TO-3 Packages) 

For customers concerned about dissipation patterns and heat 
sinking, Avantek offers the following suggestion. A heat sink, 
manufactured by Aavid Engineering, Inc., (P.O. Box 400, 
Laconia, NH 03247, (603) 528-3400), will fit over the standard 
mounting hardware, and will not require additional board 


space. Designer will need to allow for vertical clearance only. 
The heat sink collar provides a snug fit over the TO-8 device 















FOR TO-3 DEVICES EXPANDABLE COLLAR 


_ FOR MAXIMUM THERMAL 
CONTACT 


160" x .190" 
(4.06 x 4.83) 
SLOT 


Tolerances +.017 (+0.43 mm) unless otherwise specified. 
Dimensions in parenthesis are millimeters. 


Avantek P/N 681-554629-001 (Aavid P/N 5791B) 


Avantek, Inc. 


cover. TO-8 mounting hardware tightens both the heat sink 
and TO-8 device securely to the printed circuit board 
(Figure 1). 
Figure 2 provides necessary data for thermal dissipation man- 
agement. For closed modules the TO-8 device may require 
direct connection to the module or case using these, or other, 
heat dissipation connections. 


Air Velocity—Feet Per Minute 
400 600 800 


Freel eae eee 
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EXPANDABLE COLLAR 
FOR MAXIMUM THERMAL 
CONTACT 


FOR TO-8 DEVICES 


56" x .195" 
(3.96 x 4.95) 
SLOT 












75" 


(4.45) 


Tolerances +.017 (+0.43 mm) unless otherwise specified. 
Dimensions in parenthesis are millimeters. 


Avantek P/N 681-554629-002 (Aavid P/N 5792B) 
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QAVANTEK ae 





INTRODUCTION 

Avantek stocks standard test fixtures which are useful in TF-800/801/802 

demonstrating performance of certain modular products. ‘ Aah 
These test fixtures will help assure customers of device per- :: ariel aa Controlled Ceollatore=DlP Packages: 
formance for failure analysis, prior to installation in systems | | | 

and allow special testing for non-standard characteristics. 4. All other products in TO-8 and TO-12 style packages. 


1. PlanarPak Devices: Excellent products are produced by: 


PPTF-25 for 1/4-in. packages Inter-Continental Microwave 
PPTF-38 for 3/8-in. packages » 2370-B Walsh Avenue 
PPTF-48 for .4-in. x .8-in. packages Santa Clara, CA 95051 

2. Voltage Controlled Oscillators—TO-8 Package: Telephone: 408/727-1596 
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Test Fixtures 
QAVANTEK PPTF-25/38/48 


FEATURES 


DC to 18 GHz Frequency Range 
Connectorized Inputs/Outputs 

Easy to Test Surface Mount Package 
includes Calibration Device 
Repeatable Performance 


APPLICATIONS 








e Engineering Characterization 
e Incoming Inspection 
e System Prototype 
e Demonstration of 
Device Performance ree 
DESCRIPTION 
To facilitate testing and prototyping of products offered in the In use the PlanarPak package is physically aligned and held 
PlanarPak package a series of test fixtures is available into the test fixture by an aluminum compression window 
(Figure 1). Designated the Avantek PPTF Series test fixtures, equipped with silicon rubber pressure pads over the leads 
they feature rugged construction for precise, repeatable (Figure 3). 
measurements. Each PPTF test fixture comes supplied with | 
calibration references consisting of an appropriate 50-ohm PPR-25/38 


thru-line, 50-ohm termination and short. All three references, 
the PPR-25/38/48, are contained in each PlanarPak refer- 
ence (see Figure 2) for ease of use. 


The PPTF-25, for 0.25-inch square PlanarPak packages, and 
PPTF-38, for 0.38-inch square packages, are equipped with 
four full-specification microwave ports, each consisting of an 
isolated 50-ohm microstrip line on 0.015-inch-thickness alu- 
mina. Connection between the SMA connector and the 
microstrip is made using welded gold ribbon. The PPTF-48, 
for the 0.4 by 0.8-inch PlanarPak packages is similar in 
design, but provides 10 RF connections, each with SMA 
connectors. Figure 2. Micro Stripline Reference 





ALUMINUM | SILICON RUBBER 


COMPRESSION : COMPRESSION PADS 
WINDOW DEVICE UNDER TEST To use the PPTF test fixture, the 


ee ea PlanarPak package is aligned and 
es ‘ : 
pai cate ey et F pressed into the fixture by an alumi- 
Au RIBBON ATTACHMENT num compression window (rexolite 

on the PPTF-48), equipped with 

. silicon rubber pressure pads over 

FIXTURE BODY the leads. The bottom of the fixture 
ROR EO CE EMO body is furnished with four tapped 

WINDOW ALIGNMENT holes to facilitate mounting to a 


SMA CONNECTORS master plate. 
4 PORTS 


Figure 3. PlanarPak Package 
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_PPTF Test Fixtures 


The compression window is factory-aligned to the fixture body 
with the set screws, and its orientation is referenced by the 
dimple on one corner of the window ( Figure 3), with an associ- 
ated mark on the fixture body. The bottom of the fixture body is 
furnished with four tapped holes to facilitate mounting to a 
master plate. 


The electrical characteristics of the PPTF Series fixtures are 
shown in Table 1, thru insertion and return loss curves in 
Figure 4. 


Insertion Loss, dB 


40 
Table 1. Test Fixture with Thru Reference Installed 8 10 12 14 16 18 20 


Frequency, GHz 
Operating 


Thru Thru Temperature 
Frequency Loss VSWR Range 
Model GHz dB : 
No. Min. Max. 


PPTF-25 DC-18 


PPTF-38 DC-12 
PPTF-48 DC-8 


DC-18 
PPTF-88 DC-12 
PPTF-48  DC-8 





40 
10 12. 4 16 18 20 
PlanarPak Test Fixture User’s Note : | requency, a 


1. Insert the PlanarPak package into the fixture cavity. 


2. Insert window in the fixture so that the drilled corner on the 
window is aligned with the drilled corner marker on the 


housing. (These should be located in the upper left hand 
corner.) 


PPTF-48 


3. Install the compression frame using No. 2-56 screws. 

_ While pushing window and PlanarPak package toward . 
corner marker, tighten screws uniformly. Do not tighten 
screws past the point where they are making moderate 
pressure on window since this will deform the window and 
shorten it's life. 


Insertion Loss, dB 
Return Loss, dB 


4. Check that the frame is tightened uniform ly over the win- Frequency, GHz 
dow. (There is a constant gap over the window.) 


5. The fixture is now ready for electrical testing. 


6. PlanarPak case drawings showing lead designations 
appear elsewhere in this Data Book. 


22 ee @@ eee insertion Loss 


Return Loss 





Figure 4 
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QAVANTEK 





| Test Fixtures 
VTD and VTO Test Fixtures 


FEATURES APPLICATIONS 
e DCto 11 GHz Frequency Range e Engineering Characterization 
e Connectorized Tuning Port and e Incoming Inspection 
RF Output e System Prototype 
e Easy to Test Package e Demonstration of Device 
e Repeatable Performance Performance 
DESCRIPTION 


To facilitate testing and prototyping of products in the TO-8V 
and VTD (dual in-line) packages, a series of test fixtures is 
available. Designated the Avantek® TF Series test fixtures, 
they feature rugged construction for precise, repeatable 
measurements. 


The TF Series test fixtures come supplied with mounting 
hardware to ensure excellent ground contact between the 
oscillator package and test fixture. This assures excellent 
contact between package pins and test fixture connector pins 
for reliable testing. 


The device under test is aligned according to Figures 1 and 2, 
and pushed fully down onto the fixture. The steel mounting 
ring clamp is placed over the device under test and secured by 
machine screws prior to testing. Orientation of pins can be 


TUNING VOLTAGE 
CONNECTOR 


POWER INPUT 
CONNECTOR 


Figure 1. TO-8V Test Fixture 


verified by comparison with part (c) of Figures 1 and 2. For the 
TO-8 devices compare pin locations with Figure 1(c), and for 
VTD packages compare pin locations with Figure 2(c). For the 
TF-800 series it is recommended that both machine screws 
be used to fasten the ring clamp. For the TF-900 Series it is 
recommended that all six screws be used to fasten the rectan- 
gular ring clamp. Screws should be tightened down snugly 
with a jewelers type screwdriver. 


For different connector options check the tables in Figures 1 
and 2 to identify the correct part numbers. | 


It should be noted that some output power variation may be 
seen, from unit data, at frequencies above 8 GHz. This is 
due to small differences in lengths. of test fixture RF output 
connector pins. 


| TUNING VOLTAGE 


+TUNING 
VOLTAGE 


+TUNING 
VOLTAGE 


CASE 
GROUND 
RFOUT 


+DC VOLTAGE 
TYP 


(Bottom View) 
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VTD and VTO Test Fixtures 












POWER INPUT VTD IN PLACE 
CONNECTORS 
3 8-32 .20 DEEP 


35 Ke, 
eee 2 PLACES (FAR SIDE) 












TUNING 
VOLTAGE 
PIN 


GROUND 








TUNING VOLTAGE 
CONNECTOR 
















CONNECTOR OPTIONS 


TUNING RF 
VOLTAGE _ OUTPUT 


Figure 2. VTD Test Fixture 









VOLTAGE 





(bottom view) 


naan nnnnnnnnnnnnnnnereeeeeee eee rere eee a, 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
15-11 





ti 


Ls 





CASE DRAWINGS 
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QAVANTEK Case ae 
















A 
1.17 0.38 
30" aq¢ gat 99° 4g’ 87°30 
acs 67 30" 39°45 Diels: 
0.05 11 15 
i eu NT | +TUNE 
eS +FM PEP -TUNE 
| Ihr \ 
= CONNECTION I i V7 =r 
gi +15V Woy ay 
Pill WNC OC 7 
Sa os 
) WSR 
1.30 B.C. DIA = LABEL 
WEIGHT 10 oz. (MAX) 
RF CONNECTOR 
(SMA) TERMINAL 
B 
1.17 0.38 
0.17 
0.05 2 
a: 
1.740 
__ " ,' *FOR AV-7204, TERMINAL +V. REQUIRES A 
) y LINEAR VOLTAGE RAMP PROPORTIONAL TO 
Dill Ne LORY FREQUENCY. THE VOLTAGE AT 2 GHz IS 
SES , FACTORY SELECTED WITHIN THE RANGE 
Li +7 TO +13 VOLTS AND THE VOLTAGE AT 
| 1.30 B. C. DI aa LABEL 4GHzIS+15.0 VOLTS. 
RF CONNECTOR , 
(SMA) Bilal WEIGHT 10 oz. (MAX) 
Cc 
1.17 0.38 |} 
0.17 67°30" 3q° 45" Pla" a5, 67°30 
0.05 41° 18 
aa -M 11° 15° Ze +TUNE 








zy 


“Al \ HEATER 


= sv — tek’ \ 
1.740 HS “h 
i +15V NE a + 
> ime 0.38 

1.30 B.C. OSES or 0.60 
LABEL WEIGHT 10 oz. (MAX.) 
RF CONNECTOR Seate : 

(SMA) TERMINAL 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx + .02 
xxx + 010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 





Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 =. Contact your local representative, distributor or field sales office for further Information. Listings ara in the back of thie Data Book. 
16-2 


Avantek, Inc. ~» 481 Cottonwood Drive, Milpitas, CA 95035 






a 


\\7 HEATER 






1.18 


RF CONNECTOR 
(SMA) 
41.67: GROUND 
. . TERMINAL 


1.93 


WEIGHT (MAX) 14 oz. 


WITHOUT OPTION A 
WEIGHT (MAX) 10 OZ. 





6-32 x 0.34 
(4) PLACES 


Case Drawings 


A, B, or C-— Option A 


NOTES (UNLESS OTHERWISE SPECIFIED):. 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx + .02 


xxx + .010 


3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 


4. LABEL PER MIL-STD -130 


5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 
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| 632 UNC x .30 DP 


1.660 (6) PLACES 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS 


NOTES: (UNLESS OTHERWISE SPECIFIED) 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2 TOLERANCES xx + .02 
xxx + 010 


3, RF CONNECTOR SMA JACK INTERFACE 
DIMENSIONS PER MIL-C-3901 


[4] PRODUCT LABEL PER MIL-STD-130. 
* 
On YIG Body [5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 





Operating Precautions 

1. Donot exceed the supply voltage at +15V or —1 5V by more than 5%. 

2. Caution should be observed not to operate the unit without a +15V return. 

3. Do not exceed the maximum FM tuning coil current of +200 mA RMS except 7248 Filter which is +300 mA RMS. 


Note: (Applicable to units with mounting clamp) Silicon grease has been used in the mechanical assembly for improved 
thermal characteristics. Some silicon grease may “bleed” out around the clamp. This is normal. 
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p, AVANTEK Case Drawings 


AD-2 (With F1 Case 








ANALOG DRIVER WITH F1 YIG OSCILLATOR 


RF CONNECTOR (SMA) 





NOTES: (UNLESS OTHERWISE SPECIFIED) 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES xx + .02 
wx + 010 


3. RF CONNECTOR SMA JACK INTERFACE 
DIMENSIONS PER MIL-C-3901 


[4] PRODUCT LABEL PER MIL-STD-130. 
[5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS Recommended Hook-up System 
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POWER -15V RETURN > E3 
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I cs oa ae te 


-15V 
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[rue | FMTUNING INPUT 


*On YIG Body | 


+TUNE +TUNE 












REFERENCE 
GROUND 





Operating Precautions 

1. Do not exceed the supply voltage at +15V or —15V by more than 5%. 

2. Caution should be observed not to operate the unit without a +15V return. ae 
3. Do not exceed the maximum FM tuning coil current of +200 mA RMS except 7248 Filter which is +300 mA RMS. 


Note: (Applicable to units with mounting clamp) Silicon grease has been used in the mechanical assembly for improved 
thermal characteristics. Some silicon grease may “bleed” out around the clamp. This is normal. 
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Case Drawings. 











QAVANTEK 


ANALOG DRIVER WITH YIG OSCILLATOR 








0.25 6-32 UNC x .30 DP 
(6) PLACES 


ANALOG YIG DRIVER ELECTRICAL CONNECTIONS 





NOTES: (UNLESS OTHERWISE SPECIFIED) | 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES xx + 02 
, rox + 010 


3, RF CONNECTOR SMA JACK INTERFACE 
DIMENSIONS PER MIL-C-3901 


_ [4] PRODUCT LABEL PER MIL-STD-130. 
[5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. - 





*On YIG Body 


Operating Precautions — a | 
1. Do not exceed the supply voltage at +1 5V or —15V by more than 5%. 
2. Caution should be observed not to operate the unit without a +15V return. 


3. Donot exceed the maximum FM tuning coil current of +200 mA RMS except 7248 Filter which is +300 mA RMS. 





« Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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Case Drawings 
| AHL 


SMA PACKAGE 
SMA 
ee routs 
PIN PACKAGE 
#2-56 UNC-2BX.10DP 
(4 PLCS) : 288 Tp 
ead anal im oe 


ood 190 
ro AF 


.095 
+010 





OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE ~ 





1-72 UNF- 
2B THRU 
(2 PLCS) 





LABELING 





Avanpak™ 






DATE CODE 
(YRJWK.) 


MODEL NO. 


(SHOWN WITHOUT CONNECTORS) 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


SER. NO. 


WEIGHT WITH CONNECTORS AND SPACER = 10.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 5.0 GRAMS 


ee (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 

3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 

4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 

5. USE CONNECTOR KITS SK-005 AND SK-006 


¢ Contact your local representative, distributor: or fleld sales office for further information. Listings are in the back of thie Data Book. 





Case Drawings 
AS, AX 


45 MAX Al2 05 DIA. SOLDER PIN 
GOLD PLATED BERYLIUM 


MOUNTING HOLE 
.10 DIA. THRU - 
(4) PLACES 


PIN PACKAGE 


10 
TvP 7 A 






vt 
pees A/2 
aa .240 
od oF =| 9 © @ 
MOUNTING 
SURFACE 
2.56 UNC-2B 
x .10 DEEP 
(6) PLACES 
MATERIAL: BODY & RF CONNECTORS - 30 STAINLESS STEEL 
MOUNTING SPACER - ALUMINUM ALLOY 
FILTER BODY - NICKEL PLATED BRASS 
MOUNTING HOLE 
10 DIA. THRU NOTES (UNLESS OTHERWISE SPECIFIED): 
(8) PLACES 1. DIMENSIONS ARE SPECIFIED IN INCHES 
a 2. TOLERANCES: xx +.02 
xxx + .010 





Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are in the back of thie Data Book. 
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QAVANTEK | 3 meee mh ey 


SMA PACKAGE 





MALE (Note 3) FEMALE 


PIN PACKAGE 


#2-56 UNC-2BX.10DP 
(4 PLC) 10 TYP 
(2 PLCS) 





1-72 UNF- 
2B THRU 
(2 PLCS) 





WEIGHT WITH CONNECTORS AND SPACER = 14.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 7.1 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx + .02 


xxx +.010 
3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 


FOR MOUNTING OPTIONAL SPACER PLATE. 
4, SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 
5. USE CONNECTOR KITS SK-005 AND SK-006 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 - . Contact your local representative, distributor or fleld sales office for further Information. Listings are in the back of thie Data Book. 
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_.Case Drawings 
i - DBX, TFX 








IF 21 TYP. 
| Lo 
: MOUNTING HOLES - 
07 .10 DIA. THRU 
(4) PLACES 
PIN PACKAGE 
i 33 r 
S 22 


11 TYP. 


WEIGHT WITH CONNECTORS AND SPACER = 22 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 13 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 
MOUNTING HOLES 3. CONNECTORS, TYPE SMA FEMALE 


-10 DIA. THRU 
(8) PLACES. (SMA MALE OR SEMI RIGID OPTIONAL) 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, distributor or field sales office for further Information. {stings are in the back of thls Data Book. 
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_ Case Drawings 
BBY 





21 TYP. 





PIN PACKAGE 


2-56 UNC-2B X .10 DP. 
(8) PLCS. | 


#0-80 UNC-2B X .10 DP. 
(4) PLes. 


WEIGHT WITH CONNECTORS AND SPACER=16GRAMS __ 
WEIGHT WITHOUT CONNECTORS AND SPACER = 7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 


Xxx + .010 
3. CONNECTORS, TYPE SMA FEMALE . a 
4, USE CONNECTOR KITS SK-005 AND SK-006 





+ Contact your local representative, distributor or field sales office for further Information. Listinge are in the back of this Data Book. 
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Avantek, Inc. . 481 Gottonwoed Drive, Milpitas, CA 95035 


QAVANTEK 


Case Drawings 
_ DD1 





DIGITAL DRIVER WITH YIG OSCILLATOR . 













CONNECTOR P1 PIN INDEX 


BIT #1 INPUT (LSB ee ees 
BIT #3 INPUT Fee ee ee tee 
BIT #5 INPUT 


BiTa7INPUT [SSCS 
BIT #9 INPUT eee ee ed 


BIT #11 INPUT 








[—prrwsINPUT [| 
[—pir#sinpuT. | 
[——pITHOINPUT. | 


BIT #12 INPUT 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 Contact your local representative, 


NO CONNECTION 


VIEW A-A ROTATED 180° 


6-32 UNC-2B x .30 DP MAX 
(6) PLACES 


NOTES: (UNLESS OTHERWISE SPECIFIED) 


1. DIMENSIONS ARE SPECIFIED IN INCHES 


[2] Dc CONNECTOR PER MIL-C-24308/3-3. FOR 
CONNECTOR PIN FUNCTION SEE CONNECTOR P1 


3. RF CONNECTOR SMA JACK INTERFACE DIMENSIONS 
PER MIL-C-3801 


[4] PRODUCT LABEL PER MIL-STD-130. 


[5] SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 
6. TOLERANCES: xx + .02 
wax + 010 


Operating Precautions 


Do not exceed the supply voltage at +15V or —15V by more 
than 5%. 


Caution should be observed not to operate the unit without a 
+15V return. 


Do not exceed the maximum FM tuning coil current of +200 mA 
RMS. 


NOTE: (Applicable to units with mounting clamp) Silicon grease has 
been used in the mechanical assembly for improved ther- 
mal characteristics. Some silicon grease may “bleed” out 
around the clamp. This is normal. 


TT TS DODO 


distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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QAVANTEK 


DIGITAL DRIVER WITH YIG OSCILLATOR 













DIGITAL YIG DRIVER ELECTRICAL CONNECTIONS 


CONNECTOR P1 PIN INDEX 









| PIN® | FUNCTION | COMMENTS 
Pt airerinpur (say SSS 
ered BIT #3 INPUT fs ee eg 
3 airasineur sf 
BIT #7 INPUT De ee eee 
ar ae BIT #9 INPUT PS eet eee 
ef eirenineur | SS 
a a 

ee al 







FOR PINS 12 & 13 


Hl 
tl 






FOR TUNING CURRENT 


BIT #2 INPUT 


BIT #4 INPUT 
Bit #6 INPUT 
17 BIT #8 INPUT 


BIT #10 INPUT 


Nn 


POLARITY NOT CRITICAL 


had 


a 
: : 
O 
= 
mi 
‘md 
Oo 
G) 
Zz 
oO 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 
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Case Drawings 
___—-_—S=D2 


7 
at 


= 
Mm OMA 





~ es = 


6-32 UNC-2B x .30 DP MAX 
(6) PLACES 





NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
[2] DC CONNECTOR PER MIL-C-24308/3-3. FOR 
CONNECTOR PIN FUNCTION SEE CONNECTOR P1 
INDEX. 
3. RF CONNECTOR SMA JACK INTERFACE DIMENSIONS 
PER MIL-C-3901 


[4] PRODUCT LABEL PER MIL-STD-130. 


SEE INDIVIDUAL OSC. DRAWING FOR DIMENSION. 


6. TOLERANCES: xx + .02 
xxx + .010 


Operating Precautions 


Do not exceed the supply voltage at +15V or -15V by more 
than 5%. 


Caution should be observed not to operate the unit without a 
+15V return. 


Do not exceed the maximum FM tuning coil current of +200 mA 
RMS. 


+ Contact your local representative, distributor or field ealee office for further Information. Listings are in the back of thie Data Book. 







Case Drawings 
= DIP 











0.140 MIN 
0.185 MAX 





TYPICAL WEIGHT 5.7 GRAMS 


- NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx + .02 
: xxx +.010 


Contact your local representative, dietributor or field eales office for further. Information. Listinge are in the back of this Data Book. 


Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 —« 
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PIN PACKAGE 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


+36 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Case Drawings 
DRX 





MOUNTING HOLES 
.10 DIA. THRU 
(4) PLACES 


-11 TYP, 


WEIGHT WITH CONNECTORS AND SPACER = 20 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 13 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
xxx + .010 
MODULE 3. CONNECTORS, TYPE SMA FEMALE 
(8) PLACES. (SMA MALE OR SEMI RIGID OPTIONAL) 


QAVANTEK . | : : : aa Bene 





MOUNTING 
SURFACE 





6-32 UNC x .17 DP. MIN. 
1.000 (4) HOLES AS SHOWN 


F-1 WITH OPTIONAL MU-METAL SHIELD — 002 (Option B) 


MOUNTING 
SURFACE 


= —_T 


oe Sea 
ay 


1 
u 









J 


-—-———— ee = 





6-32 UNC x.17 DP. MIN. 
(4) HOLES AS SHOWN 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 

TOLERANCES xx + .02 

xxx + .010 

2. DC CONNECTORS ARE .030 DIA. PIN 

ON A 1.30 B.C. DIA. 
3 LABEL PER MIL-STD-130. 
4 POLARITY OF FM & TUNE 

IS SHOWN ON LABEL 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further information. Listings are In the back of thie Data Book. 
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Case Drawings 
__FDD1, FDD2 





DIGITAL DRIVER WITH YIG FILTER 





RF CONN (SMA) 
(2) PLACES 





DIGITAL YIG DRIVER ELECTRICAL CONNECTIONS 
CONNECTOR P1 PIN INDEX 






6-32 UNC-2B x .30 DP MAX 
(8) PLACES 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES. 


2. DC CONNECTIONS ARE .030 DIAMETER PINS. 
3. LABEL PER MIL-STD-130. 
INTERFACE DIMENSIONS PER MIL-C-39012. 


DC CONNECTOR PER MIL-C-24908/3-3. FOR 
CONNECTOR PIN FUNCTION SEE CONNECTOR P1 


6. TOLERANCES: Xx + .02 
xox + .010 






__ BIT #4 INPUT | 
BIT#GINPUT =| 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035. Contact your local representative, dietrbutor or field sales office for further information. Listings are: in‘ the back of this Data Book. 
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_ Case Drawings 
—_ FIL-1, FIL-2 







FIL 1 
1.45 INCH CUBE 
WEIGHT 1202. <<— 1.130 6-32 uNc-28 3x 20P 
FIL 2 HEATER 





as 






[SIRF CONNECTORS 
(BMA) 


1.7 INCH CUBE 


WEIGHT 1802 €-2 UNG 28 x 200P 
NOTES: (UNLESS OTHERWISE SPECIFIED) 
1. DIMENSIONS IN INCHES: 


2. TOLERANCES xx + .02 
xxx + .010 


3. DC CONNECTIONS ARE .030 DIAMETER PINS. 
[4] LABEL PER MIL-STD-130. 
[5] INTERFACE DIMENSIONS PER MIL-C-39012. 


[6] TUNING COIL TERMINALS POLARITY MAY BE 
REVERSED. POLARITY ON LABEL INDICATES 


BEST PERFORMANCE. 


. Contact your local representative, dietributor or fleld sales office for further Information. Listings are in the back of this Data Book. 


Avantek, inc. » 481 Cottonwood Drive, Milpitas, CA 95035 
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Avantek, Inc. 











« 481 Cottonwood Drive, Milpitas, CA 95035 





_ Case Drawi ngs 
i alg th-4 





<—“aF aie 


6-32 UNC-2B x .37 DP 
4 PLACE 


NOTES. (UNLESS OTHERWISE SPECIFIED): © 


1. DIMENSIONS ARE SPECIFIED IN INCHES, 
2. TOLERANCES: xx + .02 
XXX + 010 


3. DC CONNECTIONS ARE 0.76/.030 DIAMETER PINS. 
(4) LABEL PER MIL-STD-130. 
Ks) INTERFACE DIMENSIONS PER MIL-C-30012 


(¢) TUNING COIL TERMINALS POLARITY MAY BE 
REVERSED. POLARITY ON LABEL INDICATES 
BEST PERFORMANCE. 





+ Contact your local representative, distributor or fleld ealee office for further Information. Listings are in-the back of this Data Book. 
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Case Drawings 
FPD-1, FPD-2 





QAVANTEK 
ANALOG DRIVER WITH YIG FILTER 
| 4.20 














ser 


U 
— 
| 







as 


6-32 UNC-213 x .30 
DP MAX (6) PLACES 





NOTES: (UNLESS OTHERWISE SPECIFIED) 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2, TOLERANCES: xx +02 
wx £010 
3. DC CONNECTIONS ARE 0.76/.030 DIAMETER PINS. 
4. LABEL PER MIL-STD-130. 

INTERFACE DIMENSIONS PER MIL-C-39012. 

DC CONNECTOR PER MIL-C-24308/3-3. FOR 
CONNECTOR PIN FUNCTION SEE CONNECTOR P1 
INDEX. 


FILTER 
CASE 


| A | 
Pritt | 1.00 | 
[1.00 





481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are in the back of this Data Book. 
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- Avantek, inc. 


Case Drawings 
— - LC=1 





TERMINAL 
LABEL [4] 


RF CONNECTOR (SMA) 





OPTIONAL MOUNTING CLAMP 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx t .02 
Xxx t .010 
3. DC CONNECTIONS ARE .030 DIA., PINS ON A 1.30 DIA. B.C. 
LABEL PER MIL-STD—130 
5. OPTIONAL MOUNTING CLAMP AVANTEK OPTION E 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035. . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Case Drawings 
~ LNO-7800 












QAVANTEK 


SMA PACKAGE 


237\<——_ 





SMA JACK 
CONNECTOR 
(2) PLACES = 
LABEL MARKING : GROUND 
AREA 
38 
BOLD PLATED DERYLIUM COPPER DC CONNECT OR 
(2) PLACES 










ETN OLHIQ 









MOUNTING SURFACE 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx + .02 
xxx + .010 


Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA95035 . Contact your local representative, distributor or field eales office for further Information. Listinge are In the back of this Data Book. 
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_ Case Drawings 
—M1-45 







6-32 UNC x .15 DP 
(4) HOLES FAR SIDE 


RF CONNECTOR 
(SMA) : 1.00 B.C. DIA =WEIGHT (MAX) 8 oz. 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 
Xxx + .010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035. Contact your local representative, dietibutor or field eales office for further Information. Lietinge are In the back of thie Data Book. 
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Case Drawings 


M4-38, M4-45, M3-45, M3-60, M5-45, M5-60 











WEIGHT (MAX) 12 oz. 


M4-45 
. 1.28 ——_> TYP 
(8) PLACES 
ts 1) fe 
oie oe FM 
+FM 





GROUND 
TERMINAL 













RF CONNECTOR 1.00 B.C. DIA 
(SMA) 





‘ | 0 |g 
6-32 UNC x .20 DP MIN re MAX 
(4) HOLES AS SHOWN WEIGHT (MAX) 12 oz. 


140 —> 
MOUNTING 
SURFACE W> 














RF CONNECTOR 1.30 B.C. DIA 
(SMA) 


40 

LABEL a) <—— 
6-32 UNC x .20 DP MIN 

(4) HOLES AS SHOWN WEIGHT (MAX) 17 0z. 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx + .02 
xxx + .010 


_ DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 


oo 


LABEL PER MIL-STD - 130 
. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


mp 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 





« Contact your local representative, distributor or field eales office for further information. Listings are in the back of this Data Book. 
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Case Drawings 


Qav. ANTEK M5-45WR22, M5-45WR28, M5-60WR28 


M5-45WR22 











STANDARD VERSION 
-001 






S. 









Me > 


We 





00.675 x [176 MAX. 
(2 PLCs) 


4-40 UNC-2B THRU 
(4 PLCS) 
TTERN 





M5-45WR28 
M5-60WR28 


6-32 UNC x .20 DP MIN 
(4) HOLES AS SHOWN 








* NOT USED ON M5-60WR28 140 


4 
WR-28 WAVEGUIDE / 125 
MOUNTING HOLE PATTERN 


NOTES (UNLESS OTHERWISE SPECIFIED): 

1. DIMENSIONS ARE SPECIFIED IN INCHES aa 

2. TOLERANCES: xx +.02 
xxx +.010 

3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 

REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD - 130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 





Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are In the back of this Data Book. 
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. Case Drawings 
M4 with Option A 





M3 AND M5 WITH OPTION B 
MU-METAL SHIELD — 002 


+TUNE 












. 2.12 
MOUNTING 

1.43 FOR 3 
SURFACE Ate > 


‘_ —— 






=" 









| 
tee 
j= S5VOR 
i NO CONNECTOR | 
(o— 242 AS REQUIRED 
1.000 i! DIA 
0.45 OR 0.60 
1 GROUND 
H TERMINAL 
| 
bemoans sn Ws bs os 
6-32 UNC x .20 DP MM 46 +16V 
(4) HOLES AS SHOWN ay 
1.30 B.C. DIA 
WEIGHT 19 OZ. (M3 WITH OPT B 
asics 21 Oo ME WITH OPT B) 
M4 WITH OPTION A 
30° 
TYP 





-SV OR 
NO CONNECTOR 
AS REQUIRED 


+15V 





WEIGHT (MAX) 16 oz. 






pig hse NOTES (UNLESS OTHERWISE SPECIFIED): 

(4) PLACES 1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xx + .02 

xxx + .010 
3. DC CONNECTIONS ARE 0.030 DIA. PINS AND ARE AS 
REQUIRED BY SPECIFICATIONS 
4. LABEL PER MIL-STD -130 
5. POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


Avantek, inc. + 481 Cottonwood Drive, Milpitas, CA95035° . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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Case Drawings 
MA-1, MA-2, MA-3 





SPACER 














rae [oe | [aa 
TYPE B | WEIGHT 
Twas | 763 | 1.040 | 40 grams _ 
| MA2 | 956 | 1.370 | 50grams_| 


NOTES (UNLESS OTHERWISE SPECIFIED): — 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: XX +.02 
XXX +.010 
3. USE CONNECTOR KITS SK-001 AND SK-002 





Avantek, inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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Case Drawings 
_ MM1 






swe 
MOUNT 
4 40UNC 2BXI. .160 
MOUNTING “re 
SURFACE C 












¥OLVT19SO 
eal oars? Lee 
INA 





BOTTOM MOUNT OPTION 
(MUST BE SPECIFIED ON ORDER) 


4-~40UNC 2B X J .160 
(4 PLCS) 


0.760 


0.1 26 


NOTES: (UNLESS OTHERWISE SPECIFIED) 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. DC CONNECTORS ARE .030 DIA. PINS AND 
ARE REQUIRED BY SPECIFICATIONS 


LABEL PER MIL-STD-130 
POLARITY OF FM AND TUNE IS SHOWN ON LABEL 


S OR B AFTER MODEL NUMBER 
TO INDICATE MOUNTING SURFACE 


SIDE MOUNT AV-XXXXS 
BOTTOM MOUNT AV-XXXXB 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or fleld sales office for further Information. Listings are In the back of this Data Book. 
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7 Qa AVANTEK | a Case Drawings 


OD-10, OD-20 





SMA PACKAGE 





RFI FILTER 
DC CONNECTOR 





CONNECTOR P/N NOTE K 
(100 THICK, TYPICAL) 


PIN PACKAGE 


goles fo 
[aa 


A 








2-56 UNC-2B x .110 DEEP 
(4) PLACES 


NOTES (UNLESS OTHERWISE SPECIFIED): 


HERMETIC GLASS-TO-METAL 
1. DIMENSIONS ARE SPECIFIED IN INCHES FEEDTHROUGH (2) PLACES 
2. TOLERANCES: xx +.02 
xxx + .010 






CASE DIMENSION | SPACER | WEIGHT 
weefaTetetovTetri[etu—ts | «| MAM 
|OD-10| .530 | 1.63| 1.06] 872 | 1.442] 094] e2 | 59 | 49 |s80-020135| 2.002. | 
fon-ze] 376 [190] +a5]17 | +7oe] ons] a0 [co | se sencasecs]  a8ox 


a ea A a a LE EE eC ET I TT SSIS ST I I I I I) 
Avantek, Inc. » 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field. eales office for further information. Listings are In the back of ‘this Data Book. 
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3 Cc D 
QAVANTEK Gage Drawings 
ae et tad 


SMA PACKAGE 





, (9) ' 
SMA JACK = G SPACER TYP 


CONNECTOR P/N NOTE K 
-100 THICK 
TYPICAL 


PIN PACKAGE 










2-56 UNC-2B x .110 DEEP 
(L) PLACES 


NOTES (UNLESS OTHERWISE SPECIFIED): HERMETIC GLASS-TO-METAL 
1. DIMENSIONS ARE SPECIFIED IN INCHES FEEDTHROUGH (2) PLACES 


2. TOLERANCES: xx + .02 
xxx + .010 


wea Teferet et ete 
Rn eto Ee ee 
sale [ao r| ras] re] on] o [orl 7 fore] — at 


TT 
Avantek, Inc. + 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 
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QAVANTEK 





SMA PACKAGE 





SMA JACK _ G 


CONNECTOR 
(2 PLACES) 













CASE WEIGHT 


Oc 


ary 40 Obsolete — See OD-60 
Obsolete — See OD-70 


soolia[ealenl ozo valcal al aa 
-ob-70} 90_t27811.60/1.28 | 2.88 138] a1] 4702 | 


Se IE 


Case Drawings 
OD-40, OD-50, OD-60, OD-70, OD-80 


F (THRU HOLE 
DIAMETER) 


EI a EE a I I GN TTS BT IE IL TE ES IO OE REIT BETTI I BSR I eT a ECE PIE 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dietributor or field sales office for further information. Listings are In the back of this Data Book. 
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Case Drawings 


QAVANTEK OD-42, OD-52, OD-62, OD-72, OD-82 


SMA PACKAGE 









A TYP 





RFI FILTER 
DC CONNECTOR 





(2 PLACES) 








Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, dietributor or field ealee office for further information. Lietinge are in the back of this Data Book. 
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SMA PACKAGE 
05 DIA 
—>|.31|<-.750—>| GOLD PLATED 
: : BERYLLIUM COPPER 
RFI FILTER 
DC CONNECTOR 
PIN PACKAGE 
es 36 ——_> 
4 < .68 rary vpc 
RF OUT 
- ae TYP. 
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015 DIA. 
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GLASS-TO-METAL 
FEEDTHRU 
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QAVANTEK Case Drawings 








25 x .25 PLANARPAK™ SURFACE MOUNTED COMPONENTS 





015 + .010 
(8) PLCS. 





-110 + 010 |<— 


010 (4) PLCS 


DETAIL "A" 
(for PP-25 only) 


NOTE: Certain high frequency models have 0.010” lead widths TYPICAL WEIGHT .21 GRAMS 


PLATING OPTIONS 


Gold Lid and Gold Leadframe 
Gold Lid and Nickel Leadframe 


NOTES: 1. For all products with performance under 6 GHz, 
plating option will be -005 unless specified. 


2. For all products with performance over 6 GHz, 
plating option will be -001 unless specified. 





NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xxx + .005 

3. LEADS ARE FOR TESTING ONLY AND MAY BE 
TRIMMED FLUSH AT TIME OF INSTALLATION. 


Recommended Assembly Procedure 


1. 
2 
3. 
4. 


5. 


Chemically clean the PC board and the unit to be mounted using a vapor degreaser or acetone followed by an isopropol alcohol wash. 
Do not use ultrasonic cleaning. 

Mask the backside of the PC board to prevent solder from reflowing through the plated thru-holes causing a rough ground plane sur- 
face. A suggested masking material is 2 mil thick Acoma film with silicone adhesive back (Permacel part #P-222). 

Apply solder cream (suggest Multicore SN62PRMABS or equivalent) using screen printing techniques or careful hand application. A 
layer 4 to 6 mils thick is adequate. 

Reflow of the unit to the board may be done in many ways. Using a hot plate is one of the most simple. During reflow, pressure (with a 
clamping arrangement) on the unit is recommended, but not absolutely necessary. Absolute maximum reflow temperature is 260°C for 
not more than 10 seconds. 

chen reclean the unit using the procedures given in step one. Make sure that a flux remover is used which is appropriate for the 
type of solder cream used (Multicore PC81 is the recommen ed flux remover for the above mentioned cream). 


It should be noted that there are many alternatives for component attachment. This procedure has been found to be simple and effective. 
For more detailed instructions on how to use PlanarPak Products, please see the application note “Using PlanarPak Components” on 
page 14-39 of this Data Book. 
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QAVANTEK Case Drawings 


.375 xX .375 PLANARPAK™ SURFACE MOUNTED COMPONENTS 


.050 + .010 


(8) PLCS. -150 + .010 |< 
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DETAIL "A" 
(for PP-38 only) 


TYPICAL WEIGHT 0.5 GRAMS 


PLATING OPTIONS 


/-001 | Gold Lid and Gold Leadframe __ 
|-002 | GoldLid and Nickel Leadframe —__ 

|-003__| Not Used 

[-005 | Gold Lid and Pretinned Leadframe_ 
[-006 | NotUsed 





















NUMBER 


eae el 
[PP-38 | RFw| GROUND | Row | V*_ 
resem | AF] to | i | NC) 








CASE PIN DESIGNATION 
ee a ee 





) Not Used _ | 
NOTES: 1. For all products with performance under 6 GHz, = : 
plating ‘option will be -005 unless specified. NOTES (UNLESS OTHERWISE SPECIFIED): 
2. For all products with performance over 6 GHz, 1. DIMENSIONS ARE SPECIFIED IN INCHES | 
plating option will be -001 unless specified. |  & TOLERANCES: xxx + .005 


3. LEADS ARE FOR TESTING ONLY AND MAY BE 
TRIMMED FLUSH AT TIME OF INSTALLATION. 
4. N/C = NOT CONNECTED . 


Recommended Assembly Procedure 


1. Chemically clean the PC board and the unit to be mounted using a vapor degreaser or acetone followed by an isopropol alcohol wash. 
Do not use ultrasonic cleaning. . 

2. Mask the backside of the PC board to prevent solder from reflowing through the plated thru-holes causing a rough ground plane sur- 
face. A suggested masking material is 2 mil thick ae film with silicone adhesive back (Permacel part #P-222). — 7 

3. Apply solder cream (suggest Multicore SN62PRMABS3 or equivalent) using screen printing techniques or careful hand application. A 
layer 4 to 6 mils thick is adequate. 

4. Reflow of the unit to the board may be done in many ways. Using a hot plate is one of the most simple. During reflow, pressure cn a 
clamping an alld -~ the unit is recommendea, but not absolutely necessary. Absolute maximum reflow temperature is 260°C for 
not more than 10 seconds. 


5. chemically reciean the unit using the procedures given in step one. Make sure that a flux remover is used which is appropriate for the 
type of solder cream used (Multicore PC81 is the recommended flux remover for the above mentioned cream). 


It should be noted that there are many alternatives for component attachment. This procedure has been found to be simple and effective. 
For more detailed instructions on how to use PlanarPak Products, please see the application note “Using PlanarPak Components” on 
page 14-39 of this Data Book. 
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QAVANTEK a er 





035 R 
(10) PLACES 
O10R 
(10) PLACES 
‘DETAIL “A” 





TYPICAL WEIGHT 1.1 GRAMS 


PLATING OPTIONS 


Gold Lid and Gold Leadframe 
Gold Lid and Nickel Leadframe 


NOTES (UNLESS OTHERWISE SPECIFIED): 


1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xxx + .005 










[-001 ) 
[-002_| i 
[-003_| NotUsed 
[004 | NotUsed 
[-005 | Gold Lid and Pretinned Leadframe 
F006 [| NotUsed 


NOTES: 1. For all products with performance under 6 GHz, 
plating option will be -005 unless specified. 


2. For all products with performance over 6 GHz, 
plating option will be -001 unless specified. 





Recommended Assembly Procedure 


1. Chemically clean the PC board and the unit to be mounted using a vapor degreaser or acetone followed by an isopropol alcohol wash. 
Do not use ultrasonic cleaning. 

2. Mask the backside of the PC board to prevent solder from reflowing through the plated thru-holes causing a rough ground plane sur- 
face. A suggested masking material is 2 mil thick Kapton® film with silicone adhesive back (Permacel part #P-222). 

3. Apply solder cream (suggest Multicore SN62PRMABS or equivalent) using screen printing techniques or careful hand application. A 
layer 4 to 6 mils thick is adequate. . 

4. Reflow of the unit to the board may be done in many ways. Using a hot plate is one of the most simple. During reflow, pressure (with a 
clamping arrangement) on the unit is recommended, but not absolutely necessary. Absolute maximum reflow temperature is 260°C for 
not more than 10 seconds. 7 . j 

5. Chemically reclean the unit using the helt given in step one. Make sure that a flux remover is used which is appropriate for the 
type of solder cream used (Multicore PC81 is the recommended flux remover for the above mentioned cream). a 

It should be noted that there are many alternatives for component attachment. This procedure has been found to be simple and effective. 

For more detailed instructions on how to use PlanarPak Products, please see the application note “Using PlanarPak Components” on 

page 14~39 of this Data Book. 


Avantek, Inc. » 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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Case Drawings 
| ~ $K-003 


SK-003 SLIP-ON SLEEVES 





NOTES (UNLESS OTHERWISE SPECIFIED): a 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx + .02 

xxx + .010 
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QAVANTEK OT 


SMA PACKAGE 





PIN PACKAGE 





RK 0s 2B x .10DP ‘Ot8 DIA (3 PLCS) + 002 DIA (4 PLCS) 





WEIGHT WITH CONNECTORS AND SPACER = 14.5 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 6.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 

1. DIMENSIONS ARE SPECIFIED IN INCHES 

2. TOLERANCES: xx + .02 

xxx + .010 

3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 

4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 

5. USE CONNECTOR KITS SK-005 AND SK-006 


Avantek, Inc. ~ 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, dietributor or field salee office for further information. Lietings are In. the back of this Data Book. 
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SMA PACKAGE PIN PACKAGE 





-110 .005 


2-56 UNC-2B x 
-12 DP (8 PLCS) 


OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


1-72 UNF-2B 
THRU (4) PLCS. 






A —— aid 
—e 
os i 





079 DIA. THRU 
€ (4) PLCS. 


WEIGHT WITH CONNECTORS AND SPACER = 32 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 17.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx +.02 


xxx +.010 | 
3. CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 
4. SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 
5, USE CONNECTOR KITS SK-009 AND SK-010 
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QAVANTEK a ware Drawings 





015 DIA 
‘s PLCS) - _ TYP (6 PLCS) 
J 





QAVANTEK 


SMA PACKAGE 








PIN PACKAGE 


Case Drawings 
SPST 





WEIGHT WITH CONNECTORS AND SPACER = 11.5 GRAMS 





uo 


3. 


4. 


WEIGHT WITHOUT CONNECTORS AND SPACER = 5.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. 
2. 


DIMENSIONS ARE SPECIFIED IN INCHES 
TOLERANCES: xx +.02 

xxx +.010 
CLEARANCE HOLE FOR #1-72 UNF-2A x 5/16" 
FOR MOUNTING OPTIONAL SPACER PLATE. 
SMA CONNECTORS OPTIONAL SHOWN FOR 
DIMENSIONAL PURPOSES. 


. USE CONNECTOR KITS SK-005 AND SK-006 


Avantek, Inc.» 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Lictings are in the back of thie Data Book. 
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QAVANTEK | Case Drawings 








SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 


4x 0.004 THRU 


0475 + .002 


aa 
a_i 


PIN PACKAGE 


0476 z 002 





— WEIGHT WITH CONNECTORS AND SPACER = 32 GRAMS 


WEIGHT WITHOUT CONNECTORS AND SPACER = 22 GRAMS 





NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 
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QAVANTEK 


Case Drawings 





PRODUCT MARKING 
AREA 






2-56 UNC-2B x .15 DEEP 


| a THREADED INSERT 
320 


005 (4) PL 


TYPICAL WEIGHT WITH CONNECTORS = 21.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx + .02 

xxx + .010 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field ealee office for further Information. Listinge are in the back of thie Data Book. 
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Case Drawings 
.TC-2, TC-4 









1.281 

0.125 DIA 

4 PLACES 
GROUND 
TERMINAL 

i maa a <— 375 0.25 —> 
RF in NOMINAL DC INPUT 
0.49 
RFo 
oe CONNECTOR 
2 PLACES 


APPROX. 


CASE ee WEIGHT aa 
| Tc-2 | 1.37 | 1.00 | 0.187{. 20z. | NOTES (UNLESS OTHERWISE SPECIFIED): 
|Te-4_ | 240 | 200 | 0.202 |  4oz. acne 


2. TOLERANCES: xx + .02 
CONNECTOR OPTIONS: SMA, N, TNC, BNC xxx + .010 





RT 
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QAVANTEK | | oe _ Case ene 





.070 DIA. THRU 
(4) PLCS IF 





PIN PACKAGE 


— - 


4 
bleed aid bes 


ie 


.012 PIN DIA 


WEIGHT WITH CONNECTORS AND SPACER = 22 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER = 12 GRAMS: 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 _ 

xxx +.010 
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QD AVANTEK rere: a ceee gil 





SMA PACKAGE WITH OPTIONAL SPACER FOR CONNECTOR GROUND CLEARANCE 





OPTIONAL SPACER 


WEIGHT WITH CONNECTORS AND SPACER PLATE = 71 GRAMS 
WEIGHT WITHOUT CONNECTORS AND SPACER PLATE = 64 GRAMS 


PIN PACKAGE 





0 216 .636 1.056 


-015 PIN DIA. 
o— wr, 
.224 ——_ 





NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx + .010 
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Case Drawings 


QAVANTEK _ Smpenes 





GROUND 
(CASE) 
22 MIN VCONTROL 
038 
7 PIN DIA 
1.537 765 
910 
593 
355 MAX ——> aa 





-155 DIA: -175R TYP. 


APPROXIMATE WEIGHT 14.5 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx + .02 
xxx £+.010 


ne 
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Qa AVANTEK 7 | pete Drawings 


[O-8F, TO-8M 








TO-8F 





APPROXIMATE WEIGHT 1.7 GRAMS 





TO-8M 


—?| .200 


DIA DIA MAX 





GROUND 
IF 





APPROXIMATE WEIGHT 1.7 GRAMS 





NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx + .010 
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_ Case Drawings 
+ TO-8T, TO-8U 












5 : GROUND 
017 a 001 TYP 


RF out 


CASE 
GROUND 
: vt 


APPROXIMATE WEIGHT 1.7 GRAMS 





NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx + .02 
xxx + .010 


TO-8U 





APPROXIMATE WEIGHT 1.7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 


2. TOLERANCES: xx +.02 
xxx + .010 


Avantek, Inc. + 481 Cottonwocd Drive, Milpitas,CA 95035  . Contact your local representative, distributor or field sales office for further Information. Lietinge are In the back of this Data Book. 
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Case Drawings 
TO-8V 





Avantek, Inc. . 481 Cottonwoed Drive, Milpitas, CA 95035 


 }<— 





CASE 
GROUND 


vt 


APPROXIMATE WEIGHT 1.7 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): 
1. DIMENSIONS ARE SPECIFIED IN INCHES 
2. TOLERANCES: xx +.02 

xxx +.010 


¢ Contact your local representative, distributor or field salee office for further information, Listings are in the back of thie Data Book. 
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- Case Drawings 
QAVANTEK T0412, 10-38 








,  @ROUND 


ee 


PLANE 





APPROXIMATE WEIGHT 1.7GRAMS *NOTES (UNLESS OTHERWISE SPECIFIED): 20 
1. FOR GPD-405 (TO-12T CASE) THESE DIMENSIONS ARE: 565 


2. DIMENSIONS ARE SPECIFIED IN INCHES . 





TO-39 





a 


PLANE 





DIMENSIONS ARE SPECIFIED IN INCHES 





- Contact your local representative, dietributor or field sales office for further Information. Listings are In the back of this Data Book. 
16-50 


Avantek, Inc. + 481 Cottonwood Drive, Milpitas, CA 95035 — 


QAVANTEK Case Drawings 


VTD 





-100 TYP 





+TUNING 
VOLTAGE 


APPROXIMATE WEIGHT 5.0 GRAMS 


NOTES (UNLESS OTHERWISE SPECIFIED): a 


1. DIMENSIONS ARE SPECIFIED IN INCHES | 
2. TOLERANCES: xx +.02 
xxx +.010 
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QAVANTEK 


INTRODUCTION 


First and Foremost, Built for Reliability 


All Avanteke hybrid components are reliable by design. They 
are built with pre-qualified components using state-of-the-art 
process technology. All active and passive components used 
in them are supported by a comprehensive internal control 
and documentation program. Avantek has maintained lot 
processing traceability records for all fabrication processes 
beginning with the first UTO Series amplifier manufactured in 
June, 1970. Standard production procedures include the 
collection of lot performance data and subsequent user- 
experience monitoring. Inventory control of all components, 
including the wafer qualification of Avantek-produced semi- 
conductors, assures lot-to-lot repeatability. These hybrid 
products are backed by an extensive research and develop- 
ment effort to ensure the optimum quality, performance and 
reliability of all amplifier substrates and transistor die. This is 
all a part of in-production procedures for standard products 
that do not require additional high-reliability screening. 


Avantek thin-film hybrid substrates start out as select-grade 
ceramic wafers, chosen for both electrical uniformity and 
surface finish. Thin-film circuitry is deposited using advanced 
RF sputtering technology in a high-vacuum system, and multi- 
layer metallization is used throughout to combine excellent 
adherence to the ceramic substrate with optimal electrical 
performance. All circuit conductors—including RF indica- 
tors—are fabricated with a top layer of high-purity gold for 
excellent conductivity and corrosion resistance, and to assure 
reliable bonds to interconnecting wires and to the eutectically- 
attached chip components. All resistors are thin-film tantalum 
nitride treated at a high temperature for stability and, in many 
amplifier modules, automatically laser-trimmed to within £2% 
of the design value. 


Circuit patterns are defined by high-resolution photolithog- 
raphy capable of producing consistent 1-mil line widths and 
0.5-mil line spacing. This makes the circuitry repeatable and 
consistent, as well as eliminating the possibility of component 
failure due to insufficient conductor widths and excessive 
current density. 


All interconnections between the chip components and the 
circuit, as well as between the circuit substrate and the RF and 
DC connection pins on the package, are made with 
thermosonic-bonded gold-alloy wires. Many of the modules 
are built on computer-controlled wire-bonding equipment 
which provides extremely consistent loops and bonds as well 
as making the production faster and more efficient—other 
units are manually wire bonded by highly skilled, well-trained 
operators. 


Reliable by Design 


From the beginning, Avantek chose thin-film construction for 
its microwave hybrid products because of the performance 


Avantek, Inc. . 


High-Reliability 
Screening 


Dane ere rere ance, a 


capability and the inherent reliability of this construction tech- 
nique. With over 20 years of thin-film hybrid experience 
Avantek has perfected the design and processing of these 
thin-film modules. Using the most reliable metal systems 
available and state-of-the-art processing equipment, Avantek 
produces all modules with long-term reliability in mind. All new 
designs are thoroughly tested and analyzed for reliability 
before being released to production. 


Process Control 


Since Avantek produces virtually all of its own transistor die, 
thin-film circuits and MOS capacitors, total control over the 
quality and reliability of each circuit component through all 


"processing steps is assured. A modern system of material 


control, using computer tracking and bonded stores for key 
components, ensures rigid control through all operations. 
Traceability down to starting material is maintained for all 
components and, in the case of purchased items, to unique lot 
numbers. Each material lot is extensively qualified through 
actual production builds before being committed to volume 
production. 


Avantek Semiconductors 


Avantek semiconductors have proven themselves in some of » 
the most critical microwave applications and are extensively 
used in military communications, radar and ECM/EW/ESM 
systems as well as in equipment operating on board orbiting 
spacecraft. 7 


Avantek semiconductors are fabricated with a gold and refrac- 
tory metal system with proven excellence in junction/contact 
performance, bond strength and freedom from current- 
induced metal migration under high current and temperature 
conditions. The present Avantek gold-based metal system 
produces uniform metallization in the 1 pm width range and 
assures complete coverage of even abrupt contours on the 
surface of the chip. Even GaAs FET gate structures are gold 
metallized to eliminate the corrosion, intermetallic growth and 
burn-out problems associated with some metal systems. 


Avantek uses a self-aligning nitride/oxide process to define 
the locations of active regions of bipolar transistors. This 
process eliminates the performance variations caused by 
minor misalignment of the photo masks used in processing 
and allows the production of precise 0.5 um geometries. lon 
implantation, diffused bias resistors, and both arsenic and 
phosphorous doping of bipolar transistors emitters provide 
device literally customized to provide performance and 
reliability in the modular amplifier application. 


And, to assure the reliability of these transistors, all process- 
ing and manufacturing steps are monitored using rigid quality 
control. 


481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further information. Listinge are In the back of thie Data Book. 
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Program Management 

The Modular and Oscillator Components Division maintains a 
Program Office to provide service to customers with special 
requirements, and to maintain data on product reliability. 
Working closely with manufacturing, engineering and the 
Quality Department, the Program Office plans, directs and 
monitors the product flow for products which require special 
handling. Each order is reviewed upon receipt and individually 
documented to ensure that all processing is done to the 
customer's requirements. 

In addition, the Program Office is responsible for periodically 
conducting tests on key products to maintain up-to-date files 
on quality and reliability characteristics. In many cases, 
generic data is available on representative products for 
qualification by similarity. 


MTBF 


The stringent screening of Avantek modular components 
yields Mean Time Between Failure (MTBF) calculations of 


_ hundreds of thousands of hours under the most severe condi- 


tions. This reliability reflects the construction, screening, 
handling and rigid process controls employed by Avantek in 
the manufacture of components. The following MTBF analy- 
sis data for the listed screened units is based on 
MIL-STD-217E. | 


MTBF calculations on oscillator products can be provided 
upon customer request. Specific calculations are done on a 
case-by-case basis. | 
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“R” SERIES— MODULAR AND OSCILLATOR COMPONENTS | 


Avantek “R” Series Screening was developed over 20 years 
ago to satisfy a market for screened thin-film amplifiers and 
oscillators. The “R” Series processing has proven to be an 
effective screen for increasing reliability and reducing infant 
mortality. a 


TO-Products “R” Series 


We now offer this cost and time effective approach on the fol- 
lowing product lines. It is specified by adding an “R” suffix to 
the unscreened standard Avantek model number 
(example: UTO-502R). Typical delivery to be added to the 
standard parts is 3 to 4 weeks. 


Test Method Reference MIL-STD-883 Condition 

Quality Visual (Note 1) AWS-104355-800 

Pre-Seal Bake T, = 150°C, 2 Hrs., Min. 
Stabilization Bake 1008 B: T, = 125°C, 24 Hrs., Min. 
Temperature Cycle —> 1010 B: 10 cycles, -55 to +125°C 
Centrifuge _ 2001 D: Y,, 20 kg’s 

Fine Leak 1014 © A : | 
Gross Leak ~ 1014 C a 
Burn-in 1015 (Note 2) B: 168 Hrs., T, = +71° to + 125° 
Final Electrical (Note 3) 25°C - | 
External Visual 2009 


NOTES: 1. Intemal visual written to meet the intent of Method 2017 MIL-STD 


AWS-01 4355-800. 


-883 for microwave devices. For reference see Avantek procedure | 


2. See specific specification (catalog) for burn-in temperature and bias conditions. Oscillator Tc = 85°C. 


3. See specific specification (catalog) for test conditions. 


PianarPak “R” Series 


Test Method Reference MIL-STD-883 Condition | 

Quality Visual (Note 1) AWS-104355-800 

Pre-Seal Bake T, = 125°C, 16 Hrs., Min. 
Stabilization Bake | 1008 B: T, = 125°C, 24 Hrs., Min. 
Temperature Cycle 1010 B: 10 cycles, —55° to +125°C 
Centrifuge 2001 D: Y,, 20 kg’s 

Fine Leak 1014 A 

Gross Leak 1014 Cc 

Burn-in 1015 (Note 2) B: 168 Hrs., T, = +71° to + 125°C 
Final Electrical (Note 3) 25°C. 

External Visual ‘2009 


NOTES: 1. Internal visual written to meet the intent of Method 2017 MIL-STD-883 


AWS-01 4355-800. 


for microwave devices. For reference see Avantek procedure 


2. See specific specification (catalog) for burn-in temperature and bias conditions. 


3. See specific specification (catalog) for test conditions. 


Avantek, inc. . 481 Cottonwood Drive, Milpitas, CA 95035 _» Contact your local representative, dletributor or field sales office for further Information, Listings are in the back of thie Data Book. 





High-Reliability Screening 


Re anne er eens nc, ,, cc 


“R” Series (continued) 


Avanpak ACT Amplifiers/Oscillators “R” Series 


Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Centrifuge 

Fine Leak 

Gross Leak 
Burn-in 

Final Electrical 
External Visual 


Method Reference MIL-STD-883 


(Note 1) 


1008 

1010 

2001 

1014 

1014 

1015 (Note 2) 
(Note 3) 
2009 


Condition 


~AWS-104355-800 
T, = 126°C, 4 Hrs., Min. 
B: T, = 125°C, 24 Hrs., Min. 


_B:10 cycles, -55 to +125° 


A: Y,, 5 kg’s 
A. | 


Cc 
B: 168 Hrs., T, = +71° to + 125°C 
25°C | 


| | 


Mixer “R” Series 
Test 


Quality Visual 
Pre-Seal Bake . 
Stabilization Bake 
Temperature Cycle 
Centrifuge 

Fine Leak 

Gross Leak 

Final Electrical 
External Visual 


Method Reference MIL-STD-883 
(Note 1) 


1008 
1010 
2001 
1014 
1014 
(Note 3) 
2009 


Condition 


AWS-104355-800 

T, = 125°C, 2 Hrs., Min. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, -55° to +125°C. 
B: Y,, 10 kg’s 

A: 5 x 10-7 atm ce/sec, Max. 
Cc 


25°C Tests 


lal a RUDI EO 


Control Devices “R” Series 
Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Centrifuge 

Fine Leak 

Gross Leak 
Burn-in 

Final Electrical 
External Visual 


Method Reference MIL-STD-883 
(Note 1) 


1008 

1010 

2001 

1014 

1014 

1015 (Note 2) 
(Note 3) 
2009 


Condition 


AWS-104355-800 

T, = 125°C, 4 Hrs., Min. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, 55 to +125°C - 
B: Y,, 10 kg’s 

A 


Cc 
D: 168 Hrs., T, = +125°C 
25°C Tests 


aah acc 


Dialectrically Stabilized Oscillator (DSO) “R” Series 


Test 


Quality Visual 
Pre-Seal Bake 
Stabilization Bake 
Temperature Cycle 
Mechanical Shock 
Fine Leak 

Gross Leak 
Burn-in 

Final Electrical 
External Visual 


Method Reference MIL-STD-883 
(Note 1) 


1008 

1010 

2002 

1014 

1014 

1015 (Note 2) 
(Note 3) 
2009 


Condition 


AWS-104355-800 

T, = 150°C, 2 Hrs., Min. 

B: T, = 125°C, 24 Hrs., Min. 
B: 10 cycles, —55 to +125°C 
A: Y,, 500g 

A ; 


Cc 
B: 168 Hrs., T, = +85°C 
25°C Tests 


NOTES: 1. Internal visual written to meet the intent of Method 2017 MIL-STD-883 for microwave devices. For reference see Avantek procedure 


AWS-01 4355-800. 


2. See specific specification (catalog) for burn-in bias—delete burn-in for limiters. Oscillator Tc = 85°C 
3. See specific specification (catalog) for test conditions. 


Avantek, Inc. - 
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481 Cottonwood Drive, Milpitas, CA95085 . Contact your local repreeentative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 


High-Reliability Screening 
cennnnrraeerree eee reer a EO 


MOC MTFBs 
MIL—HDBK-217E 
”R” Series Screened Components Only 


Ns, 55°C Model 


Model Aur, 90°C 
ATTENUATORS 


G,, 25°C Aur, 90°C Ns, 55°C G, , 25°C 










27,810,000 


PPF-30 792,400 7,868,000 _ UTF-030 640,700 6,849,000 25,360,000 
UTF-015 1,029,000 7,589,000 31,570,000 . UTF-040 364,300 2,999,000 12,140,000 
UTF-025 896,600 7,342,000 28,330,000 













DETECTORS 










PPD-2001 1,025,000 8,122,000 42,590,000 . - UTD-1001 1,417,000 10,470,000 42,720,000 
PPD-6002 522,700 3,738,000 21,410,000 UTD-2002 657,700 4,865,000 26,150,000 
UTD-1000 1,369,000 10,390,000 43,040,000 UTD-2004 173,700 1,676,000 9,909,000 






















GPD AMPLIFIERS (See page 3-235 ) 


I 
LIMITERS | 



















































UTL-1001 1,075,000 9,470,000 29,990,000 UTL-1002 1,049,000 9,056,000 28,800,000 
LIMITING AMPLIFIERS | | 

PPL-504 256,200 1,644,000 6,180,000 UTL-502 505,300 4,259,000 14,110,000 
UDL-502 149,300 1,291,000 4,564,000 UTL-503 1,403,000 9,821,000 38,850,000 
UDL-503 293,200 2,341,000 9,304,000 

MIXERS 

DBX-1824H 95,540 1,111,000 2,204,000 TFX-18075M 1,375,000 12,730,000 55,870,000 
DBX-1824M 109,900 1,177,000 2,318,000 TFX-1824H 540,900 2,175,000 2,802,000 
DBX-185H 187,600 2,019,000 4,050,000 TFX-1824M 548,400 2,180,000 2,807,000 
DBX-185L 227,500 2,184,000 4,351,000 - TFX-84H 1,646,000 17,450,000 73,590,000 
DBX-185M 215,200 2,129,000 4,242,000 TFX-184L 1,776,000 18,010,000 78,280,000 
TFX-18075H 1,330,000 12,580,000 54,550,000 TFX-184M 1,739,000 17,830,000 76,580,000 
TEX-18075L 1,401,000 12,830,000 56,880,000 | 

PLANARPAK AMPLIFIERS | | 

PPA-210 934,000 2,491,000 2,949,000 PPA-1007 1,794,000 11,520,000 55,970,000 
PPA-210 799,500 2,387,000 2,885,000 - PPA-1043 705,900 2,247,000 2,856,000 
PPA-253 3,375,000 19,610,000 84,770,000 PPA-1044 662,100 2,218,000 2,839,000 
PPA-509 539,900 4,757,000 14,820,000 PPA-2012 416,600 4,021,000 14,410,000 
PPA-519 632,900 5,290,000 16,680,000 PPA-2013 261,400 2,780,000 9,596,000 
PPA-520 1,701,000 10,710,000 52,360,000 PPA-4132 102,900 1,123,000 3,772,000 
PPA-543 697,700 2,219,000 2,844,000 _ PPA-6232 92,050 1,015,000. 3,480,000 
PPA-544 656,100 2,195,000 2,829,000 PPA-18232 523,800 3,307,000 21,110,000 
PPA-1005 561,200 4,631,000 16,640,000 | PPA-18632 47,860 482,500 1,658,000 
PPA-1006 878,600 6,729,000 24,610,000 


NOTE: The MTBFs shown are based on the 7.0 value of m, for GaAs low-noise FETs given in MIL-HDBK-217D (not the reportedly erroneous 0.7 value of MIL- 


HDBK-217E). The failure rates also reflect the use of the 0.24 value of m, for GaAs FETs 


FETs as apparently directed by the hybrid model instructions). 


Key to Environments: Aye = Airborne, Uninhabited Fighter 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


N, = Naval, Shelterd 
Ge = Ground, Fixed 


given in MIL-HDBK-217 tables (not the 0.12 value for JANTXV 


¢ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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High-Reliability Screening 


Leena eee reece ccc en eee el 








Aur, 90°C Ng, 55°C 
SWITCHES 
PPS-010 85,500 8,213,000 
“SPST 827,700 8,226,000 
SPST/DRV 462,900 4,032,000 
SPDT 243,800 2,431,000 
SPDT/DRV 176,800 1,611,000 
SP3T 126,700 1,320,000 
TO-8 CASCADABLE AMPLIFIERS 
UTO-101 653,900 3,284,000 
UTO-102 564,100 3,164,000 
UTO-103 892,100 3,813,000 
UTO-104 848,400 3,725,000 
UTO-210 1,375,000 8,263,000 
UTO-211 604,000 2,111,000 
UTO-221 689,800 5,568,000 
UTO-222 568,100 2,012,000 
UTO-250 974,800 5,743,000 
UTO-410 957,900 6,271,000 
UTO-416 1,257,000 8,001,000 
UTO-421 448,000 3,123,000 _ 
UTO-440 526,724 3,032,790 
UTO-441 523,897 3,113,198 
UTO-442 437,500 1,901,000 
UTO-443 629,500 2,101,000 
UTO-444 627,400 2,097,000 
UTO-501 1,170,000 7,969,000 
UTO-502 1,165,000 7,436,000 
UTO-503 1,178,000 6,101,000 
UTO-504 624,100 4,574,000 
UTO-505 991,900 7,344,000 
UTO-509 486,500 3,893,000 
UTO-510 957,900 6,271,000 
UTO-511 924,700 5,989,000 
UTO-512 684,000 5,172,000 
UTO-513 1,221,000 7,735,000 
UTO-514 1,649,000 10,210,000 
UTO-515 1,328,000 9,108,000 
UTO-516 1,320,000 8,310,000 
UTO-517 1,158,000 8,102,000 
UTO-518 422,100 3,425,000 
UTO-519 785,200 6,286,000 
UTO-520 1,012,000 6,548,000 
UTO-521 492,300 3,275,000 
UTO-523 1,276,000 8,517,000 
UTO-524 538,800 3,876,000 
UTO-533 693,000 5,668,000 
UTO-543 1,682,000 9,761,000 
UTO-544 1,137,000 7,651,000 
UTO-545 1,103,000 8,394,000 
UTO-546 366,400 1,077,000 
UTO-552 1,483,000 9,297,000 
UTO-554 575,700 3,624,000 





31,370,000 
31,510,000 
18,930,000 
9,617,000 
7,180,000 
_ 6,150,000 


6,140,000 
5,974,000 
6,822,000 
6,788,000 
39,130,000 
2,778,000 
19,930,000 
2,745,000 
26,810,000 
27,100,000 
36,350,000 
12,220,000 
5,856,214 
5,933,502 
2,672,000 
2,842,000 
2,840,000 
30,030,000 
31,930,000 
24,940,000 
15,920,000 
30,770,000 
13,140,000 
27,100,000 
27,660,000 
21,560,000 
36,010,000 
43,460,000 
39,760,000 
37,550,000 
33,780,000 
12,480,000 
23,500,000 


83,320,000 
13,240,000 


33,100,000 
14,650,000 
20,950,000 
43,520,000 
33,440,000 
29,920,000 

1,414,000 
46,020,000 
17,440,000 


Gp, 25°C. 


SP3T/DRV 
SP4T 
SP4T/DRV 
SP5T 
-SP5T/DRV 


UTO-558 
UTO-561 
UTO-571 
UTO-572 
UTO-1001 
UTO-1002 


UTO-1006 


UTO-1007 
UTO-1011 
UTO-1012 


~ UTO-1013 


UTO-1021 

UTO-1023 
UTO-1024 
UTO-1033 
UTO-1043 
UTO-1044 
UTO-1052 
UTM-1053 
UTO-1054 
UTM-1056 
UTM-1057 
UTO-1058 
UTO-1501 

UTO-1502 
UTO-1511 

UTO-1522 
UTO-1524 
UTO-2012 
UTO-2013 
UTO-2021 

UTO-2022 
UTO-2023 
UTO-2024 
UTO-2025 
UTO-2026 
UTO-2027 
UTO-2031 

UTO-2032 
UTO-2033 
UTO-2302 
UTO-2303 
UTO-2311 

UTO-2321 






106,800 
94,060 
78,930 
73,370 
62,420 


572,300 
452,800 
537,400 
539,400 
1,156,000 
1,246,000 
743,600 
1,645,000 
1,452,000 
1,253,000 
1,249,000 
575,400 
410,200 
454,100 
1,291,000 


— 767,000 


955,100 
1,550,000 
535,000 
575,700 
284,100 
161,700 
572,300 
1,228,000 
1,363,000 
1,421,000 
550,200 
586,100 
299,200 
361,600 
1,044,000 
814,700 
664,200 
741,300 
217,400 
356,100 
383,000 
685,900 
797,500 
701,700 
752,100 
691,800 
1,282,000 
366,000 


Aur; 90°C 





1,029,000 
977,300 
757,200 
761,200 
596,100 


3,614,000 
1,850,000 
1,912,000 
3,773,000 
7,831,000 
8,263,000 
5,635,000 

10,390,000 
9,611,000 
8,519,000 
8,396,000 
4,149,000 
3,233,000 
3,420,000 
8,773,000 
2,279,000 
6,615,000 
9,808,000 
3,701,000 
3,624,000 
1,797,000 

886,300 
3,614,000 
7,950,000 


8,354,000 © 


8,540,000 
4,079,000 
4,267,000 
3,047,000 
3,938,000 
6,590,000 
5,683,000 
§,321,000 
4,823,000 
2,051,000 
2,707,000 


2,854,000. 


3,162,000 
5,684,000 


4,923,000 | 


5,529,000 
5,754,000 
8,356,000 
2,476,000 


Ns, 55°C 











Ge , 25°C 


4,979,000 
4,385,000 
3,531,000 
3,326,000 
2,712,000 


17,350,000 
2,694,000 
2,726,000 

15,580,000 


31,720,000 


34,970,000 
20,620,000 


_ 50,860,000 


40,840,000 
35,990,000 
34,630,000 
14,950,000 
11,620,000 
12,540,000 
36,410,000 

2,889,000 
29,170,000 
48,320,000 
25,050,000 
17,440,000 
11,400,000 

4,842,000 
17,350,000 
34,970,000 
38,560,000 
39,000,000 
15,120,000 
15,170,000 
10,410,000 
12,820,000 
31,030,000 
23,560,000 
21,800,000 
19,620,000 


- 7,400,000 


9,148,000 
10,080,000 
13,380,000 
23,600,000 
17,720,000 
22,270,000 
23,740,000 
41,080,000 

9,733,000 


NOTE: The MTBEs shown are based on the 7.0 value of x, for GaAs low-noise FETs given in MIL-HDBK-217D (not the reportedly erroneous 0.7 value of 
MIL-HDBK-217E). The failure rates also reflect the use of the 0.24 value of m7 for GaAs FETs given in MIL-HDBK-217 tables (not the 0.12 value for 


JANTXV FETs as apparently directed by the hybrid model instructions). 
Key to Environments: Ayr = Airborne, Uninhabited Fighter 


*For Oscillators, contact the factory. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


N, = Naval, Shelterd 
G, = Ground, Fixed 


+ Contact your local representative, dietributor or field sales office for further information. Lietings are In the back of thie Data Book. 


High-Reliability Screening 
“RY SERIES THIN-FILM MODULAR/OSCILLATOR FLOW CHART 


SEMICONDUCTORS 










Epitaxial Diffusion Transistor: 
Film Resistivity and tego ein 
Growth Photoresist yeaa 


Test 











Evaluation 
RF 
Performance 


: 100% Resistor 
Visual Process 
SUBSTRATE 
Purchase Clean Metal Gold Mask 
Material Substrate Deposition Plate Etch 


Dice 


Dry Nitrogen 
Storage 


Seal 
STANDARD oo and 





100% 
Assemble Visual 


QA Pre-Seal Leak Stabilization Tem 
— . ~ ~ ™ 
(-) 
Stock 


TSE A a SI TE SE PL I ST a EE I LE ET TT TT TSE LN A CT TE SEPT IEE TE OOD IP TP TTR OG TGS LPT TEE NSE OMIT 
Avantek, Inc. . 481 Cottonwood Drive, Milpitas,CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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Acceleration 








High-Reliability Screening 





Thermal Characteristics and Maximum Ratings for Cascadable Amplifiers 


Thermal Characteristics 





















Maximum Ratings 












Junction 
Temperature 























Device Above Operating “R” Series 
Power Case Case Burn-in 
Model Bic Dissipation Temperature Temperature Temperature 
Number (°C/W) (mW) (°C) (°C) 









































































GPD Series 
GPD-201 















105/105 —55 to +125 








































GPD-202 105/105 —55 to +125 
GPD-251 105/105 —55 to +125 
GPD-252 —55 to +125 
GPD-401/461 —55 to +125 
GPD-402/462 —55 to +125 
GPD-403/463 —55 to +125 
GPD-404/464 —55 to +115 
GPD-405 —55 to +100 
GPD-411 —55 to +125 
GPM-552 —55 to +100 
GPD-1001/1061 —55 to +125 
GPD-1002/1062 —55 to +125 
GPD-1003/1063 —55 to +125 
GPM-1052 —55 to +71 







PlanarPak Series 
















































































PPA-210 95 to + 
PPA-211 —55 to +12 
PPA-253 —55 to +125 
PPA-509 —55 to +115 
PPA-519 —55 to +100 
PPA-520 —55 to +125 
PPA-543 —55 to +125 
PPA-544 —55 to +125 
PPA-1005 —55 to +115 
PPA-1006 —55 to +100 
PPA-1007 —55 to +125 
PPA-1043 —55 to +125 
PPA-1044 —55 to +125 
PPA-2012 —55 to +125 
PPA-2013 —55 to +100 
PPA-4132 100/100 —55 to +115 
PPA-6232 100 —55 to +100 
PPA-18232 40 —55 to +100 





a EEE TERETE nar ERE Ur ERE REEES URI UTEP WETTER TEP TRENT OTT 0 
Avantek,inc. ~ 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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High-Reliability Screening 


Thermal Characteristics and Maximum Ratings for Cascadable Amplifiers (continued) 


Maximum Ratings 


“R” Series 
Burn-in 
Temperature 


Thermal Characteristics 


Junction 
Temperature 
Above 
Case 
Temperature 


Device 
Power 
Dissipation 


Operating 
Case 
Model Temperature 


Number 


(mw) | (°C) (°C) (°C) 


UTO-101 
UTO-102 
UTO-103 
UTO-104 


UTO-210 
UTO-211 
UTO-221 
UTO-222 
UTO-250 


UTO-410 
UTO-416 
UTO-421 
UTO-440 
UTO-441 
UTO-442 
UTO-443 
UTO-444 


UTO-501 
UTO-502 
UTO-503 
UTO-504 
UTO-505 
UTO-509 
UTO-510 
UTO-511 
UTO-512 
UTO-513 
UTO-514 
UTO-515 
UTO-516 
UTO-517 
UTO-518 
UTO-519 
UTO-520 
UTO-521 
UTO-523 
UTO-524 
UTO-533 
UTO-543 
UTO-544 
UTO-545 
UTO-546 
UTO-552 
UTO-561 
UTO-571 
UTO-572 


Avantek, Inc. . 


105/105 
105/105 


481 Cottonwood Drive, Milpitas, CA 95035 


69/230 
123/410 


131/410 | 


475 
176 
256 
720 
840 
59 
950 
150/180 
150/180 


17-9 


55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 


—55 to +125 
—55 to +125 
—55 to +125 
—55 to +115 
—55 to +125 


—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +100 
—55 to +125 
—55 to +125 


—55 to +125 
—55 to +125 
—55 to +115 
—55 to +115 
—55 to +125 
—55 to +115 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +100 
—55 to +125 
—55 to +125 
—55 to +100 
—55 to +100 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +115 


- —§5 to +115 


—55 to +125 


—55 to +125 


—55 to +100 
—55 to +85 
—55 to +125 
—55 to +100 
—55 to +125 
—55 to +125 





« Contact your local representative, distributor or field sales office for further Information. Lietinge are in the back of this Data Book. 


High-Reliability Screening 
















UTO-1002 
UTO-1004 
UTO-1005 
UTO-1006 
UTO-1007 
UTO-1011 
UTO-1012 
UTO-1013 
UTO-1021 
UTO-1023 
UTO-1024 
UTO-1033 
UTO-1043 
UTO-1044 
UTO-1052 
UTM-1053 
UTM-1055 
UTM-1056 
UTM-1057 


UTO-1501 
UTO-1502 
UTO-1511 
UTO-1522 
UTO-1524 


UTO-2012 
UTO-2013 
UTO-2021 
UTO-2022 
UTO-2023 
UTO-2024 
UTO-2025 
UTO-2031 
UTO-2032 
UTO-2033 


UTO-2302 
UTO-2303 
UTO-2311 
UTO-2321 


90/90 
100/90/90 
100/90/90 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Thermal Characteristics and Maximum Ratings for Cas 
[——=SThermalCharacteristics =| [——=SThermalCharacteristics =| 


130/130/130 




































125/125/175 
300/480 
175/240/308 
175/300/480 


187/460 
102/340 


180/450 


17-10 


cadable Am 











Junction 
Temperature 
Device Above Operating “R” Series 
Power Case Case Burn-in 
Model Dissipation Temperature Temperature Temperature 
Number cow) (mW) (°C) (°C) 
ais Series | 













































































16/16/23 

— 27/43 
18/22/28 
18/27/43 








lifiers (continued) 





— —§5 to +125 








~ =—55 to +125 
- —55 to +125 


— 85 to +125 






Maximum ratings 























—55 to +125 
—55 to +125 
—55 to +85 
—55 to +115 
—55 to +100 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +125 
—55 to +115 
—55 to +100 
—55 to +100 
—55 to +115 
—55 to +125 












































—55 to +125 
—55 to +125 
—55 to +100 
—55 to +125 
—55 to +100 


—55 to.+125 
—55 to +125 
—55 to +125 
—55 to +115 
—55 to +125 



































































—55 to +100 


—55 to +125 
—55 to +100 














—55 to +100 
—55 to +125 
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Glossary 








AGC 


Automatic Gain Control—A feedback control circuit which 
maintains the gain or output power level of an amplifier 
constant over a wide range of input signal levels. 


Alumina 


(Aluminum Oxide, Al 20,) — Alumina ceramic is used as the 
substrate material on which is deposited thin conductive and 
resistive layers for thin-film microwave integrated circuits. 


AM Noise 


The random and/or systematic variations in output power 
amplitude. Usually expressed in terms of dBc in a specified 
video bandwidth at a specified frequency removed from the 
carrier. 


AM-PM Conversion 


AM-PM conversion represents a shift in the phase delay of a 
signal when a transistor changes from small-signal to large- 
signal operating conditions. This parameter is specified for 
Avantek communications amplifiers, since AM-PM conver- 
sion results in distortion of a signal waveform. 


Analog Driver 


An accessory circuit for an oscillator or filter which permits its 
frequency to be changed by a continuously varying signal. 


Balanced Amplification 


A transistor amplifier stage in which two identical single- 
ended amplifier circuits (“channels”) are used, and the input 
signal and output power are equally divided between them. 
This technique produces approximately twice the output 
power of a single-ended amplifier stage with generally 
improved dynamic range and reduced VSWR. 


Balanced Module 


A gain module of an amplifier which utilizes a 3 dB input split- 
ter and a 3 dB output coupler to combine the power of 2 or 
more paralleled FETs. Balanced modules have the charac- 
teristics of good input and output VSWR which lends to the 
cascadability of several modules in an amplifier. Balanced 
modules also have the benefit of indirect stability under 
adverse source and load conditions. 


BIT/BITE 


Built-In Test/Built-In Test Equipment— Some Avantek prod- 
ucts have provisions for connection to customer-supplied test 
or test equipment that is a part of the system in which the 
products are used. Generally, a military/aerospace term for 
equipment that contains an automatic self-testing function. 
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Cascadable 


A device is cascadable if the output port of one such device 
can be connected to the input port of another such device 
without additional impedance matching being required. 


Cascade 


A series of microwave amplifier stages connected in 
sequence (sometimes including limiters, attenuators or other 
elements) to produce the desired gain, power output and 
other performance characteristics. Avantek modular products 
are designed to be cascaded i in a 50Q microstrip system. 


Combined Ripple and Spurious 


The worst case transmission loss (in dB) within the YIG fitter 
3 dB passband due to the presence of passband spurious 
(Item E, Figure 1) and/or passband ripple (Item F, none 1) 
responses. See Item G, Figure 1. 


ZERO LOSS REF ene B.0: 
[Nn « 
A: 





Figure 1. 
Control Device 


A component used to switch, limit, modulate or attenuate 
microwave signals. 


Conversion Compression Point (1 dB) 


The specification which states the RF input power (in dBm) at 
which the IF output power will increase only 9 dB for a 10 dB 
increase in RF input power at a stated LO input power level. 


Conversion compression point provides an indication of the 
mixer two-tone intermodulation performance and is usually of 
most concern in high level mixing applications. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are In the back of this Data Book. 
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Conversion Loss 


The ratio (in dB) of the IF output power of a mixer to the RF 
input power. All conversion loss measurements and specifi- 
cations are normally based on the mixer being installed in a 
system with wideband 50Q resistive terminations on all ports 
and a stated LO signal power level being applied. 


Cross Modulation Distortion 


The amount of modulation impressed on an unmodulated 
carrier when a modulated signal is simultaneously applied to 
the RF port of a mixer under specified operating conditions. 
The tendency of a mixer to produce cross modulation is 


decreased with an increase in conversion compression point. 


and intercept point. 


dB 


Decibel — A unit of gain equal to ten times the common loga- 
rithm of the ratio of two power levels or 20 times the common 
logarithm of the ratio of two voltage levels. 


dBc 
Decibels relative to the signal carrier level. 


dBm 


Decibels relative to 1 mW — The standard unit of power level 
used in microwave work. For example, 0 dBm = 1 mW, 
+10 dBm = 10 mW, +20 dBm = 100 mW, etc. 


Desensitization 


The compression in the IF output power from a desired RF 
input signal caused by a second high level signal being 


simultaneously applied to the RF port of a mixer. As a rule of 


thumb, in low level mixers, an undesired RF input 3 dB below 
the mixer conversion compression point will begin to cause 
desensitization. 


Dielectric Resonator 


A high Q, temperature stable ceramic microwave resonator 
which is used in microwave oscillator circuits. It can exist in 
any regular geometrical form and resonates in various modes 
at frequencies determined by its dimensions and shielding 
conditions. 


Dielectric Resonator Material 


Low loss, high permittivity (E, = 30 to 40) temperature stable 
ceramic material. Some of the commonly used materials are 
Ba,Ti,O.., (Zr, Sn) TiO,, BaTi,O, ete. The composition of 
these materials can be controlled to achieve any frequency 
variation with temperature between +10 and —10 ppm. 


Dielectric Resonator Quality Factor (Q). 


Q is 2nf times the ratio of energy stored in the dielectric reso- 
nator and in the shield to the losses in the resonator and the 
surrounding metallic walls. Typically the product of f,(GHz)xQ 
remains constant and is of the order of 40k to 60k. 
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Digital Driver 


An accessory circuit for an oscillator or filter which permits its 
frequency to be varied by varying a digital “word”. A digital 
driver is also an accessory circuit interfacing a switch or 
attenuator to a digital command circuit. 


Drive Level 


The power level of the local oscillator signal applied to the LO 
port of a mixer. Operating a mixer with the maximum recom- 
mended LO drive level will result in the best two-tone perform- 
ance, lowest conversion loss and flattest conversion loss vs. 
frequency characteristics. A reduced LO drive level may help 
reduce mixer-generated intermodulation products and mini- 
mize 1/f noise in the output signal. A higher-than recom- 
mended LO power level will result in an increased noise figure 
and higher LO feedthrough at both the RF and IF ports of the 
mixer. | | 


dvV/dT 
Device voltage temperature coefficient. 


Dynamic Range 


The range from the minimum, which is at a level at or below 
the amplifier’s internally-generated noise, to a maximum 
input signal level that a component can accept and amplify 
without distortion. 


In regard to mixers, the range of RF input power levels over - 
which a mixer can operate within the specified range of 
performance. The upper limit of the mixer dynamic range is 
controlled by the conversion compression point (also a 
function of LO drive level), and the lower limit is set by the 
mixer noise figure. | 


Electronic Tuning 


The maximum output frequency deviation which can be 
achieved without significantly affecting oscillator perform- 
ance characteristics. This is achieved by adjusting the 
varactor diode coupled to the dielectric resonator. Typical 
DSO electronic tuning ranges are +0.1 of the center 
frequency. 


EMI 


Electromagnetic Interference — Unintentional _ interfering 
signals generated within or external to electronic equipment. 
Typical sources could be power-line transients, noise from 
switching-type power supplies and/or spurious radiation from 
oscillators. EMI is suppressed with power-line filtering, 
shielding, etc. EMI suppression requirements are frequently 
specified for military equipment. 


EW 


Electronic Warfare—Electronic warfare is military action 
involving the use of electromagnetic energy to determine, 
exploit, reduce or prevent hostile use of the electromagnetic 
spectrum and actions to retain friendly use of the electro- 
magnetic spectrum. 


Contact your focal representative, dietributor or field sales office for further Information. Listings are In the back of thie Data Book. 
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Flatpack 


In general microwave usage, a miniature hermetic package 
for MIC components, designed for a minimum. height, with 
pins for RF and DC connections exiting through the sides 
(narrowest dimension), and designed to be surface mounted 
or “dropped in” to a cutout in a microstrip printed circuit board. 
The leads and the largest surface of the package are in 
parallel planes. 


fmax 


Maximum Frequency of Oscillation— The frequency at which | 


unilateral gain equals unity. 


FM Noise/Phase Noise 


The short-term frequency variations in the output frequency 
which appear as energy at frequencies other than the carrier. 
Itis usually expressed in terms of dBc or as a RMS frequency 
deviation in a specified video bandwidth at a specified 
frequency removed from the carrier. See Figure 2. 


CARRIER POWER (Pc) 


MEASUREMENT (P,) 
WINDOW 


Frequency Accuracy 


The maximum output frequency deviation from a specified 
tuning function under specified conditions. May be expressed 
in MHz, ppm, or ppm/°C. 


Frequency Drift Over. Operating Temperature,Max. 


The maximum change in output frequency as a result of a 
specified change in operating temperature. 


In regard to oscillators, a measure of the change in frequency 
over the specified operating temperature range. It is com- 
monly expressed as parts-per-million per degree Celsius 
(ppm/°C) or as a percentage figure. From a system applica- 
tions view, the total frequency drift with temperature is some- 
times specified around the frequency set at room temperature 
in + total parts per million. 





Frequency Pulling 


The difference between the maximum and minimum values of 
the oscillator frequency when the phase angle of the load 
impedance reflection coefficient varies through 360°. 
Typically this load impedance has a VSWR of 1.67:1. 


Frequency Pushing 


The incremental output frequency change produced by an 
incremental change in supply voltage (AMHZz/AV). If supply 
voltage ripple, frequency range, and amplitude are not 
specified, measurements will be conducted at a DC rate. 


Frequency Range 


Usually presented as the minimum and maximum frequen- 
cies between which a particular component will meet all 
guaranteed specifications. 


fr 


Gain-Bandwidth Product — (Also called transition frequency). 
It is the frequency at which the magnitude of the small-signal 
common-emitter current gain equals unity. : 


#3 dB 


Frequency at 3 dB Gain Point — The frequency at which gain 
has been reduced 3 dB from the gain at a specified reference 
frequency. 


Ga 


Associated Gain—The tuned gain of a device when it is 
biased for optimum noise figure. 


GaAs FET 


Gallium Arsenide Field Effect Transistor — (Also called GaAs 
MESFET for Metal Epitaxial Semiconductor Field Effect Tran- 
sistor). A field effect transistor with a reverse-biased Schot- 
tky-barrier gate fabricated on a gallium arsenide substrate. 
Roughly equivalent to a silicon MOSFET, Avantek GaAs 
FETs are depletion mode devices. Because charge carriers 
reach approximately twice the velocity as in silicon, for a given 
geometry a given gain can be reached at about twice the 
frequency. 


Gain Block 

A single stage of gain or a cascaded series of gains stages. 
GA 

Gain Flatness—The variation of gain over a specified 
frequency range. k 


Gmax 


Maximum Available Gain— The gain achieved when a tran- 
sistor is unconditionally stable and the input and output ports 
are simultaneously conjugately matched. Also designated 
MAG. 3 , 


cE ED 
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Gi aB 


1 dB Gain Compression Point—The level of gain from a 
device which is 1 dB less than the gain measured under small- 
signal conditions for a given input level. See also P, ,,. 


Harmonic Intermodulation Distortion 


The ratio (in dB) of distortion to the IF output waveform caused 


by mixer-generated harmonics of the RF and LO input signals. 
This characteristic is extremely dependent on input fre- 
quency, RF and LO signal levels and the precise impedance 
characteristics of all terminations at the operating frequency. 


Harmonic Signals 


Signals which are coherently related to the output frequency. 
In general these signals are integer multiples of the output 
frequency. 


Hybrid Integrated Circuits 


The combination of thin-film or thick-film circuitry deposited on 
substrates with chip transistors, capacitors and other compo- 
nents. Thin-film construction is used for Avantek microwave 
integrated circuits (MICs). 


Hysteresis (Electrical) 


In regard to threshold detectors, an upward change in the 
threshold voltage to ensure positive switching activity. 


Hysteresis (Magnetic) 

The phenomenon causing the values of the magnetic flux 
density to lag behind the values of the magnetizing force so 
that the increasing and decreasing fields differ in magnitude. 


In regard to YIG-Tuned Oscillators, a magnetic lag effect of 
the magnetic components of a YIG device that occurs when 
the tuning coil current is changed. Hysteresis is measured in 
terms of the maximum resulting frequency difference at a par- 
ticular magnet current when the device is tuned from high to 
low frequency and then from low to high frequency through the 
device operating frequency range. See Figure 3. 
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Figure 3 


Incidental FM 

The peak to peak variations of the carrier frequency due to 
external variations with the unit operating at a fixed frequency 
at any point in the tunable frequency range. 
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Insertion Loss 


The transmission loss measured in dB at that point in the 
passband which exhibits the minimum value. See Item B, 
Figure 1. 


Integrated Spurious Output Power 


The total power of all spurious outputs in and out of the 
specified frequency range. 


Intercept Point 
A figure (expressed in dBm) that indicates the linearity and 


distortion characteristics of a microwave component. It repre- 


sents the point where the fundamental power output and 
spurious responses (usually third-order) intersect, when plot- 
ted on a log-log scale with output power as ordinate and input 
power as abscissa. 


Intercept Point, 3rd Order 


Third Order Intercept Point—The intersection point of the 
fundamental POUT vs. PIN extrapolated line and the 


third-order intermodulation ee extapolnier line. Also 


referred to as IP,. 


In regard to mixers, this parameter is highly dependent on the 
LO and PF frequency, the LO drive level, and the impedance 


characteristics of all terminations at the operating frequency. 


IP 
3 
Third Order Intercept Point. 


Isolation 


The ratio (in dB) of the power level applied at one port of a 
mixer to the resulting power level at the same frequency 
appearing at another: port.. Commonly specified isolation 
parameters of mixers are: 


1. LO to RF Port: The degree of attenuation of the LO signal 
measured at the RF pen with the IF pon properly 
terminated. 


2. LO to IF port: The degree of attenuation of the LO signal 
measured at the IF port with the RF port properly 
terminated. 


3. RF to IF port: The degree of attenuation of the RF signal 
measured at the IF port with the LO port properly 
terminated. 


Normally the inverse isolation characteristics (such as RF to 
LO, IF to LO, and IF to RF) are essentially equivalent in a 
double-balanced mixer. 


lsolator 


A device that permits microwave energy to pass in one 
direction while providing high isolation to reflected energy in 
the reverse direction. Used primarily at the input of 
communications-band microwave amplifiers to provide good 
reverse isolation and minimize VSWR. Consists of a micro- 
wave circulator with one port (port 3) terminated in the 
characteristic impedance. 


e Contact your local representative, distributor or field sales office for further Information. Listings are in the back of thie Data Book. 
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pelt 


Limiting Amplifier | 

Relating to analog signals and their processing. Also refers to 
the operating range of an amplifier where little or no distortion 
occurs. 


Limiting Level 


The input power level at which the input/output characteristics 
exhibit compression (i.e., the transfer function becomes non- 
linear in that the output increases less than 1 dB for a 1 dB in- 
crease in the input). 


Linearity ) 


Any deviation from a best fit straight-line approximation under 
specified conditions. See Figure 4. 
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Tuning Voltage or Current Vu 


Figure 4 

In regard to YIG-tuned and voltage-controlled oscillators, the 
maximum output frequency deviation from a best fit straight- 
line approximation of the tuning curve under specified load 
and constant temperature conditions. 

In regard to YIG-tuned filters, the maximum deviation (in MHz) 
of the measured resonant frequency vs. coil current curve 
from the ideal linear tuning line over the YIG filter’s operating 
frequency range. 


Loss Bandwidth — 


The frequency span (in MHz) at a given insertion loss refer- 
enced to the passband minimum insertion loss. 


MAG 

Maximum Available Gain— Gain at a frequency where the 
transistor is unconditionally stable (k>1) and the input and out- 
put ports are simultaneously, conjugately matched. Also 
designated: GZ nays Gmax 


Magnetic Susceptibility 


The output frequency deviation due to magnetic field 
measured in kHz/Gauss. | 





Mechanical Tuning 


Maximum output frequency deviation which can be achieved 
without significantly affecting dielectrically stabilized oscillator 
characteristics. This is achieved by adjusting the air gap 
spacing between the dielectric resonator and tuning screw 
located directly above the resonator. Typically mechanical 
tuning range is +1% of the center frequency. 


MIC 


Microwave Integrated Circuit—In microwave industry 
parlance, a hybrid circuit using thin- or thick-film conductors 
and passive components on a ceramic substrate combined 
with chip-form active and passive components. All Avantek 
MIC products use thin-film hybrid construction. 


MiCamp® 


Microwave Integrated Circuit Amplifier —A registered trade- 
mark of Avantek, Inc. for microwave integrated circuit 
amplifiers and related products. 


Microstrip 


(Microstripline) — A transmission line consisting of a metal- 
lized strip and a solid ground plane metallization separated by 
a thin, solid dielectric. This transmission line configuration is 
used in virtually all Avantek products since it permits accurate 
fabrication of 50Q transmission line elements on a ceramic or 
PC board substrate. 


Mixer Ports 


The input/output terminals of a mixer, are identified as RF, LO 
and IF. In most double balanced mixers, the LO and RF ports 
are either transformer or transmission line-coupled to the 
mixer diodes, and therefore have a limited low-frequency 
response, while the IF port is usually direct-coupled with an 
essentially unlimited low frequency response. In upcon- 
verting applications, the low frequency input signal is often 
applied to the IF port with the higher-frequency output signal 
being taken from the RF port. 


Mixing 


The generation of sum and difference frequencies which 
result from applying two AC waveforms to a non-linear circuit 
element. In mixer applications, with a signal of frequency f,,- 
applied to the RF port and a signal f,,. applied to the LO port, 
the resulting signal at the IF port will consist of two carriers (or 
sidebands) of frequencies f,, +f,,. and fae —f,,. with internally- 
generated LO and RF harmonics. — 


MMIC 


Monolithic Microwave Integrated Circuit designed using either 
Silicon or GaAs devices. 


MODAMP™ 


Avantek trademark for its line of silicon monolithic amplifier 
and related products. | : 


Avantek, Inc. « 481 Cottonwood Drive, Milpitas, CA 95035  . Contact your local representative, dietributor or field eales office for further information. Listings are in the back of this Data Book. 


Glossary 


Modular 


At Avantek, any of many small, essentially complete func- 
tional circuits capable of being combined with other modular 


circuits to form a complete product. Often used singly in 


higher order assemblies. 


Modulation or Tuning Sensitivity | 


The slope or the first derivative of the tuning curve in 
AMHz/AV. Where necessary the fine grain or incremental 
slopes and the ratio of the slope should be specified over the 
frequency range. 


Modulation or Tuning Sensitivity Variation 


The change in the first derivative as a function of tuning volt- 
age and/or frequency. Usually specified as percentage 
change of the first derivative over an incremental frequency 
range. Direction of tuning for measurement should be speci- 
fied. Also may be specified as the ratio of the maximum to 
minimum value of the first derivative. 


Modulation Response Bandwidth 


The modulation frequency range where for a reference devia- 
tion bandwidth, all included modulation frequencies of equal 
amplitude will result in no less than a ratio of 1.414 (3 dB) of 
minimum to maximum deviation. The types of modulation 
should be specified as well as the internal impedance of the 
modulation source. 


MSA 
Microwave Silicon Amplifier. 


MTBF 


Mean Time Between Failure—A calculated figure repre- 
senting the estimated average lifetime of a device before it 
fails. 


Noise Figure (NF) 


The ratio (in dB) between the signal-to-noise ratio applied to 
the input of a microwave component and the signal-to-noise 
ratio measured at its output. Itis an indication of the amount of 
noise added to a signal by the component during normal 
operation. Lower noise figures mean less degradation and 
better performance. : 


NF 50 


Optimum Noise Figure—A measure of the noise generated 
by a transistor when tuned for minimum noise figure at a given 
frequency. Also designated NF,,,, NF oo. Fain ANd F,,- 


NF s0Q 


50Q Noise Figure—Noise figure of a transistor at a given 
frequency when driven from a 50Q generator. 


Noise Floor 


The lowest input signal power level which will produce a 
detectable output signal from a microwave component, deter- 


Avantek, Inc. 


mined by the thermal noise generated within the microwave | 
componentitself. The noise floor limits the ultimate sensitivity 
to weak signals of a microwave system, since any signal 
below the noise floor will result in an output signal with a 
signal-to-noise ratio of less than one and will be more difficult _ 
to recover. | 


Noise Temperature 


The amount of thermal noise present in a system, expressed 
in Kelvins. Technically, it is the temperature of a passive sys- 
tem having an available noise power per unit bandwidth equal 
to that of the actual terminals. The noise temperature of a sim- 
ple resistor is the actual temperature of the resistor, while the 
noise temperature of another component could be many 
times the observed absolute temperature. Used in microwave © 
communications and sometimes radar, it is the equivalent of 
noise figure expressed in Kelvins (e.g. an amplifier with 1.5 dB 
noise figure has an effective noise temperature of 120 K). 


Non-Harmonic Signals 


Signals which are not conereuhy related to the output 
al | 


Non-Operating Signal Rejection 

The amount of signal rejection (in dB) referenced to the inser- 
tion loss, measured at any point across the frequency range 
with zero current through the tuning coil. 


Octave 


In microwave parlance, a band of frequencies, the limits of 
which have a 2:1 ratio. For example, 1-2 GHz, 4-8 GHz. Many 
components used in EW systems require an octave or greater 
than.octave bandwidth. 


Off Resonance Isolation 


The amount of signal rejection (in dB) referenced to the 
passband minimum insertion loss measured at a point outside 
the YIG filter passband skirts. See Item C, Figure 1. 


Off Resonance Spurious 


The amount of suppression (in dB), referenced to the 
passband minimum insertion loss, of spurious responses 
outside the YIG filter passband skirts. See Item D, Figure 1. 


1 dB Gain Compression 


(1 dB GCP, Gain Compression Point, P, 43) — The maximum 
output power of an amplifier at which amplification is nearly 
linear (higher power levels result in compression). As input 
power applied to an amplifier is increased, some point will be 
reached where a 10 dB increase in input signal results in only 
9 dB of output signal increase—this is the 1 dB gain compres- 
sion point. Other compression points such as 0.1 dB or2 dB 
are sometimes apeciied:. 


Oscillator Load 


The maximum VSWR seen by the oscillator at the output port, 
referenced to 50Q. 
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Output Frequency 

The frequency of the desired output of the component. The 
undesired frequency components may include harmonics, 
subharmonics, 3/2 harmonics or nonharmonic spurious 
signals. 


Output Power 


The minimum and/or maximum output power at the output 
frequency under all specified conditions. Usually the speci- 
fied conditions are temperature, load, VSWR and supply 
voltage variations. It is typically expressed in dBm or 
milliwatts (mW). ; | 


Passband Ripple (YIG-Tuned Filters) 


The peak to peak value (in dB) of ripple occurring within the 
3 dB passband referenced to the minimum insertion loss. See 
Item F, Figure 1. | 


Passband Spurious 


The additional transmission loss (in dB) within the 3 dB 
passband attributable to the presence of spurious resonance 


(absorption) modes. Skirt spurious modes are referenced toa 


line tangent to the YIG filter passband skirt (Item E, Figure 1). 
Spurious modes within the minimum loss (ripple) region are 
referenced to the normalized filter response curve. See 
Item E, Figure1. 


Passband Temperature Drift 


The change in resonant frequency (at a fixed coil current) 
associated with the change in operating temperature. 


Passband VSWR 


The best VSWR as measured at any point within the 3 dB 
passband. 


Passivation 

The formation of an insulating layer directly over a circuit or 
circuit element to protect the surface from contaminants, 
moisture or particles. 


Percent Bandwidth 


(2[f, - f,/[f, + f,]) x 100 where f, and f, are the lower and upper 
endpoints, respectively, of the frequency range. 


PIN diode 


A diode made by diffusing the semiconductor so that a thin 
intrinsic layer exists between the P and N-doped regions 
(positive-intrinsic-negative). Such diodes do not rectify at 
microwave frequencies but behave as variable resistors 
controlled by the applied DC bias. | 


PlanarPak™ 


Avantek registered trademark for modular components 
packaged in a surface mount package. 
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Pra 


Output Power at 1 dB Gain Compression — Essentially :the 
maximum output power available from the transistor while 
providing linear amplifications. Also designated: PO-1 dB, 
and in numerous other ways. See also G, 4s. 


Post-Tuning Drift (PTD) 


The maximum change in frequency (Af,,,) from the frequency 
measured at the beginning of the time interval (t,). The time 
interval (t,-t,) shall be referenced to the application of a tuning 
command (t,). The period of measurement ends at time (t). 
See Figure 5. 





Figure 5 
Power Output @ 1 dB Gain Compression 
See: 1 dB Gain Compression. 


Power Output Variation or Flatness 


The maximum peak to peak power variation at all output 
frequencies in the tunable frequency range under all specified 
conditions. 


p 
Tdtal power dissipated in a transistor. P, = V, x Io + Payap- 
Pourr): 


Quadrature 


Having a characteristic 90° phase shift. Used to describe a 
coupler in which the two output signals are 90° out of phase, 
and in telecommunications for modulation techniques such as 
QPR and QPSK. 


“R” Series 
Qualified under Avantek’s high-reliability screening program. 


Resonant Frequency or Passband Center 
Frequency 


The arithmetic mean of the low and high normalized 3 dB 
frequencies. 
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Return Loss 
When expressed in dB as the ratio of reflected power to 


incident power, it is a measure of the amount of reflected 


power on a transmission line when it is terminated or 
connected to any passive or active device. Once measured, it 
can be converted by equation to reflection coefficient which 
can then be converted to VSWR. 


Saturated 

With respect to microwave components, indicates the maxi- 
mum output power available when the component is driven 
beyond its linear region. _ 


Saturated Output Power 

The maximum output power of a component. As input power 
is increased, some point will be reached to where the output 
power will maximize. This is known as the saturated output 
power (PSAT) and typically occurs at approximately 5 dB gain 
compression. — 


Screening/Sample Test Procedure 


A testing procedure that combines LTPD, Quality Test 
Procedure and A.Q.L. into a single program. 


Selectivity 

A nominal YIG filter bandpass skirt roll-off as measured in dB 
per passband octave, typically -6 dB per sphere (stage). See 
Figure 6. 


YIG FILTER SKIRT SELECTIVITY 
(dB/BW/Stage) 





Rejection, dB 
Figure 6 
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Sensitivity 


The normalized change in a YIG component's center fre- 
quency resulting from a change in tuning coil current, speci- 
fied in MHz/mA. 


Settling Time 


The time (t,;) required for the output frequency to enter and 
stay within a specified error band (+f,,) centered around a 
reference frequency (f,) after application of a step input 
voltage (VCO) or current (YTO). The time (t,) shall be speci- 
fied for determining the reference frequency (f,). The period of 
measurement ends at the reference time (t,). See Figure 5. 


Skirt (Bandpass) 


The portions of the bandpass curve above the upper and 
below the lower 3 dB bandwidth points; and the upper and 
lower frequency points at which full off-resonance isolation is 
achieved. See Figure 1. 


Skirt Spurious 


The amount of additional transmission loss, referenced to the 
normalized filter skirt curve, outside the 3 dB passband, 
caused by the spurious resonance (absorption) modes. See 
Item D, Figure 1. 


Slew Rates 


The rate which the oscillator frequency can change in 
response to a step input on the tuning port. The step input 
waveform should be specified. 


Small Signal Gain 


The gain characteristics of an amplifier operating in the linear 
amplification region: Avantek typically measures small signal 
gain at least 10 dB below the input power level that creates 
1 dB gain compression. 


Small Signal Gain Flatness 


Small signal gain deviation (stated as + and — and not P-P) 
from a flat reference line measured over the operating 
frequency of the amplifier at a fixed tem perature. 


S/N or SNR 


Signal-to-Noise Ratio—The ratio of signal power to noise. 
power in a specified bandwidth, expressed in dB. 


+ Contact your local representative, distributor or field sales office for further Information. Listings are in the back of this Data Book. 
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S-Parameters 


Scattering Parameter — Scattering parameters are a group of 
measurements taken at different frequencies which represent 
the forward and reverse gain, and the input and output reflec- 
tion coefficients of a microwave component when the input 
and output ports of the component are terminated in specified 
impedances — usually 50Q. 


Magnitude The length of the vector in the polar plane. 


Angle | The direction of the vector in the polar plane. 
dB 10 log,, (Power). 


Si; S-parameter input reflection coefficient— 
Expresses the magnitude and phase of the 
input reflection coefficient, measured with the 
input and output ports terminated in a pure 
resistance of 50Q. 


S.; S-parameter forward transfer coefficient— 
Expresses the forward voltage gain magnitude 
and phase, measured with the input and output 
ports terminated in a pure resistance of 50Q. 


Si. S-parameter reverse transfer coefficient— 
Expresses the reverse voltage gain (sometimes 
called isolation) magnitude and phase, meas- 
ured with the input and output ports terminated 
in a pure resistance of 50Q. 


Sa . _ S-parameter output reflection coefficient— 
Expresses the magnitude and phase of the 
output reflection coefficient, measured with the 
input and output ports terminated in a pure re- 
sistance of 50Q. 


Specification Temperature Range 


The range of temperatures as measured near the component 
or device mounting surface over which the operating compo- 
nent or device must meet all guaranteed specifications unless 
otherwise noted. 


Spurious-Free Dynamic Range 


The range of input signals lying between the tangential sensi- 
tivity level and an upper signal level at which generated 
in-band spurious outputs exceed the tangential level. 


Spurious Signal and Outputs 


Undesired signals produced by an active microwave compo- 
nent, usually at a frequency unrelated to the desired signal or 
its harmonics. Spurious outputs are both harmonically and 
non-harmonically related signals. Their tolerable amplitude 
should be specified within and out of the frequency range of 
the oscillator. Typical values range from -60 dBc to -80 dBc. 


SSB Conversion Loss 


In most applications, only one of the signals (fae+fio) OF (fre-fio) 
appearing at the IF port of a mixer is of interest; therefore, only 
one of these signals (or sidebands) is considered when deter- 
mining conversion loss in regard to mixers. Single 
sideband conversion loss is 3 dB higher than the conversion 
loss when both sidebands are considered (double sideband 
conversion loss). 
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Stripline 


A transmission line consisting of a conductor above or 
pelwee!? extended conducting surfaces. Also see Microstrip. 


Substrate 

The wafer of ceramic (see alumina, beryllia) on which the thin- 
film circuit is deposited in hybrid microwave integrated circuit 
construction. 


Suppression | 

The minimization of undesired side effects i in circuit opera- 
tions (e.g. two-tone intermodulation suppression, spurious 
output suppression, usually through a design compromise or 
the addition of specialized components). 


Ta 


Ambient Temperature —T, is usually room temperature and. 
is normally assumed to be 25°C if not otherwise specified. 


Tcase 

Case Temperature—The external temperature of the 
component package. This temperature is higher than the 
ambient temperature due to the power i sal of the 
device. | 


tb pee | 
Group Delay—The time required for a signal to pass from 
input to output. It is calculated from AS.,/Af. 


Termination 


A circuit element or device such as an amplifier, divider, 
resistor, antenna; etc., placed at the end of a transmission 
line. 


Thin-Film | 

A thin film (usually less than 10,000 Angstroms thickness) 
deposited onto a substrate by an accretion process such as 
vacuum evaporation, sputtering or pyrolytic decomposition. 


3 dB Bandwidth 

The frequency span (in MHz) between the points on the selec- 
tivity curve at which the insertion loss is 3 dB greater than the 
minimum insertion loss. Also called 3 dB passband. See 
Item A, Figure 1. 


Ty 


Junction Temperature — The temperature of the emitter-base 
junction of a transistor. 


Ty (wax) 

Maximum Junction Temperature — Maximum allowable tran- 
sistor junction temperature. Itis normally 200°C for silicon for 
high reliability. 


Transmission Line 


The conductive connections between circuit elements which 
carry signal power. Wire, coaxial cable and waveguide are 
common examples. 
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Tsta 


Storage Temperature — The maximum ambient temperature 
at which a non-operating transistor may be stored without 
damage. 


Tuning Input Impedance 


The small-signal impedance seen at the tuning input port at a 
specified modulation frequency or frequencies. 


Tuning Monotonicity 


Continuously increasing or decreasing output frequency for a 
continuously increasing tuning voltage f(V,)<f(V,) for V,<V,. 


Tuning Repeatability 
The ability of the oscillator to repeat a frequency within speci- 


fied limits, Af, when the original command voltage is reapplied | 


after having been commanded through an arbitrary tuning 


history. The repeatability window Af equals ft'—fte with a. 


constant tuning voltage over the time interval t, to t,. 
Temperature stability and dwell time are to be specified. 


Tuning Response Time 


The time required for the filter response to come within a 
specified value of the desired frequency for a specified 
frequency sweep. 


Tuning Sensitivity 
The slope of the tuning curve in MHz/mA. | 
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Two-Tone, Third-Order Intermodulation Distortion 


The total amount of distortion (dB. relative to desired 
waveform) to the output signal waveform that exists when two 
simultaneous input frequencies are applied to the RF port of a 
mixer. Two-tone, third-order intermodulation distortion 
products are described by (2f,.—f,,,)+f,, and (2f,,—f..)+f,.. The 
higher the third-order intercept point and conversion 
compression points of a mixer, the lower will be the 
intermodulation for given input signal levels. 


Varactor 


A diode which, when operated in a reverse-biased condition, 
provides a junction capacitance that varies with applied 
voltage. Used as an “electrically variable” capacitor in tuned 
circuits (such as those in varactor-tuned oscillators) or as a 
frequency multiplier. | 


YIG 


Yttrium-iron garnet is a synthetic crystalline ferrite containing 
yttrium and iron (Y,Fe,O,,). If a single-crystal sphere of YIG is 
immersed in a magnetic field, and RF energy is coupled into it 
via a magnetic loop, the crystal will resonate at a frequency 
linearly proportional to the magnetic field strength. In practical 
YiIG-tuned oscillators and filters, the magnetic field is derived 
from an electromagnet and the resonant frequency of the YIG 
sphere is proportional to the current flowing through the 
magnetic coil. 


+ Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 
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Frequency Designation Chart | 


0.15 0.3 0.5 0.75 1.5 3 5 8 15 30 50 75 





Frequency, GHz 0.1 - 0.2 04 0.6 1 2 4 6 10 20 40 60 .100 
IEEE | 
STD-521-1976 VHF UHF L Cc X | K, K, | MILLIMETER 
Frequency §& . 
Designations § 


JCS 
Frequency 
Designations 


Wavelength (cm) 200 100 60 __ 40 20 10__ 6 _ 3,753 2 0.75, 0.5 0.3 





Noise Figure of Cascades 








The overall noise figure of a cascade can be calculated with where F, = Noise figure of the nt stage expressed as a 
the equation: ; numeric 
| G, = Gain (in numeric ratio form) of the n stage 
F,-1 . F,-1 F-1 F, = Noise figure of the cascade 
foe hit a, * aia, °°"? aiGs. Gna NF = Noise figure in dB = 10 log, F 
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Second-Stage Noise Figure Contribution 


First-Stage Second-Stage 
Noise Noise Figure 
Gain Figure 
dB dB 3 dB 5 dB 8 dB 10 dB 12 dB 15 dB 20 dB 
20 dB 8.0 0.007 0.015 0.040 0.060 0.100 0.206 0.633 
5.0 0.014 0.030 0.070 0.120 0.200 0.401 1.183 
3.0 0.022 0.050 0.110 0.190 0.310 0.620 1.750 
1.5 0.039 0.070 0.160 0.270 0.430 0.852 2.307 
15 dB 8.0 0.022 0.047 0.114 0.190 0.310 0.620 1.750 
5.0 0.043 0.093 0.225 0.370 0.600 1.160 2.989 
3.0 0.068 0.146 0.351 0.580 0.920 1.718 4.098 
1.5 0.096 0.205 0.488 0.800 1.250 2.267 5.074 
10 dB 8.0 0.070 0.150 0.350 0.580 0.920 — 1.718 4.098 
5.0 0.140 0.290 0.670 1.090 1.670 2.941 6.160 
3.0 0.210 0.450 1.030 1.620 2.420 4.039 7.754 
1.5 0.300 0.620 1.386 2.140 3.120 5.008 9.036 
7 dB 8.0 0.140 0.290 0.290 1.090 1.670 2.941 6.160 
5.0 0.270 0.560 0.560 1.950 2.870 4.672 8.601 
3.0 0.410 0.850 0.850 2.790 3.950 6.088 10.374 
1.5 0.570 1.160 1.160 3.560 4.910 7.264 11.756 


eae a eee aE a 
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Charts and Conversion Tables 





Third Order Two Tone Intercept 











(Pace ee Input Level | 4 ee gee 
2 Input Conditions Conversion + 
f, @ +27 dBm Desensitization 
Example cee 
= fa: and fro at equal levels 
iP, = 2298 . 40) =32.5dB 8 
@ 
8 
Example B s 
IP, = = + (-0) = 32.5 dB H 


Problem: Predict How Far Down Spurs 
Will Be With Two —30 dBm Inputs 





suppression = = 2 (IP—Input Level) 


= 2 (32.5-(-30)) = 2 (62.5) ~100 


Input Level, dBm 





Avantek Dynamic Range Nomograph 





(See page 14—4 for instructions.) 


NOMOGRAPH NO. 1 | NOMOGRAPH NO. 2 
Intercept Intercept 
Point Point Spurious 
(dBm) (dBm) Response Level 
| 40 Signal (dBm Down) 
+40 + 
Level §2nd-Order 3rd-Order 
Signal (dBm) 
igna 
+35 ee +30 +10 10 30 
(dBm) 
+30 +40 +20 0 20 40 
Spurious 
. Response Level 
+25 +30 (dBm Down) +105 —10 30 50 
2nd-Order 3rd-Order 
+20 ~. +20 OF 0 0 -20 40 60 
+15 +10 5 10 —10 -30 70 
+10 0 10 20 ~20 —40 60 80 
45 —10 15 30 -30 -50 70 90 
0 -20 20% 40 —40 -60 80 100 
—5 -30 25% 50 90 110 
-10 -40 ¢ 30 ¢ 60 100 120 
—15 —50 35 70 
-20 -60 40™ 80 
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THE EFFECT OF VSWR ON TRANSMITTED POWER 


Return Trans/ Volt. Power Power Return Trans/ Volt. Power 
VSWR Loss_ Loss Trans’ Refi. VSWR Loss’ Loss’ Refl. Trans 
VSWR (dB) (dB) (%) (%) VSWR (dB) (dB) (dB) 





ColODNNO/DAR OD] == TCOB|NNOAOAlwwov=0 
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Conversion Tables 





DECIBELS — VOLTS — WATTS CONVERSION TABLE FOR A 50 OHM SYSTEM 
dBm Vv Po dBm mV Po dBm pV Po 
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RETURN CARDS 


QAVANTEK 


QUALITY PROGRAM 


Avantek’s Quality program is a single standard system which 
utilizes MIL-Q-9858A as the controlling document. The 
Quality Department maintains its independence from the 
operation it is overseeing by reporting to a separate division. 
The crucial communication link is provided via “dotted line” 
reporting. | 
A Quality Engineer (QE) is assigned to either a product line or 
specific customer depending o the size and complexity of the 
program. The QE is then responsible for approval of all qual- 
ity-related .activities within that program. His or her duties 
include, but are not limited to,: review of customer request for 
quotations; review of customer documentation; participation 
in design reviews; approval of internal manufacturing-related 
documentations, including changes thereto; participation in 
material review and failure analysis boards; internal quality 
audits; configuration management. | 


Vendor performance is monitored at all Avantek locations by 
the Incoming Inspection Department. The IID’s responsibili- 
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Quality 





ties include the maintenance of the vendor performance re- 
port, vendor surveys, corrective action, and incoming inspec- 


_tion with related objective verifications. 
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In-process and final inspection verification gates are estab- 
lished to provide timely information to manufacturing for 
performance measurements. 


Reliability engineering provides design review and analysis 
as well as expertise for purposes of failure analysis, and 
participates in corrective action responses. 


In-house environmental capabilities include: vibration, 
shock, temperature shock/cycle, burn-in, acceleration, seal 
(gross and fine), and PIND. Additionally, the Semiconductor 
Division has capabilities for detail die evaluation. 


The corporate internal calibration facility is equipped to pro- 
vide full repair and calibration to MIL-STD-45662. Approved 
suppliers provide additional back-up. calibration support 
beyond the in-house microwave capabilities. | 


¢ Contact your local representative, distributor or field eales office for further Information. Listings are In the back of this Data Book. 
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STANDARD TERMS AND CONDITIONS 


Microwave Components and Semiconductor Products 


Avantek, Inc. (Seller) submits quotations and receives 
and accepts orders subject. to the following standard 
Terms and Conditions only. ; 


_ GENERAL CONDITIONS 


a) No understanding, promise, or representation, and 
no waiver, alteration or modification of any of the pro- 
visions stated, shall be binding upon Seller unless, 
accepted in writing by Seller. | 


b) All orders are subject to credit approval and final 
acceptance by Seller's management at its California 
_ manufacturing sites. 


c) Award acknowledgment subject to these terms will 
be provided by a copy of the avantek Customer 
Sales Order (CSO) form. 


DELIVERY 


Unless otherwise specifically provided, delivery of the 
equipment shall be made F.O.B shipping point at which 
time the title and risk of loss shall pass to the Buyer. Seller 
shall not be liable for delays in delivery or in performance, 
or failure to manufacture due to causes beyond its 
reasonable control (force majeure). 


PACKING, MARKING AND SHIPPING 


Goods shall be packed, marked and shipped using good 
commercial practices for protection and shipment. 
Enhanced service will be separately specified and an 
additional charge will be made to meet the Buyer's 
prescribed requirements. 


SUBSTITUTIONS 


Minor performance variations, as mutually agreed by the 
Buyer and Seller, will not be deemed to constitute failures 
to comply with specification requirements or constitute 
defects in materials or workmanship. Seller reserves the 
right to discontinue manufacture of goods and change 
specifications without prior notice, provided the perform- 
ance of goods manufactured by Seller are neither 
affected adversely nor reduced below any contract speci- 
fications. Seller also reserves the right to make product 
improvements without any obligation or responsibility to 
incorporate such changes in goods previously manufac- 
tured or delivered. 


PRICING 


a) Seller reserves the right to revise and announce new 
prices for the goods covered in quotations. Seller will 
honor the old prices if an order is received prior to 
revision of those prices, or prior to the expiration of a 
valid quotation outstanding at the time of the price 
change. Subsequent orders for the same goods are 
subject to the revised or newly-announced prices. 
Unit prices are applicable only to the specified 
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quantity and are subject to revision if the quantity is 
changed. | : i 


b) Quoted prices exclude ‘technical data rights or 
computer software rights and existing or prospective 
proprietary data unless such data is separately 
defined, priced, and listed. : 


c) Prices exclude direct charges for special tooling or 
special test equipment unless separately defined, 
priced, and listed. ao, 


SALES OR SIMILAR TAXES 


Unless otherwise stated, quoted prices do not include 
sales, use, excise or similar taxes nor export or import 
fees. Such taxes and fees will be borne by the Buyer. 


PAYMENT TERMS 


a) Terms of payment are net 30 days after date of 
invoice, unless otherwise specified on the invoice. 


b) If shipments are delayed by the Buyer, payments 
shall be come due and payable on the date when 
Seller is prepared to make shipment. 


c) Goods held for the Buyer beyond a reasonable 
period, shall be at the risk of the Buyer and subject to 
warehouse charges. 


d) Seller reserves the right to require payment in 
advance and otherwise modify credit terms. 


WARRANTY 


Seller warrants to the Buyer that all Seller goods (equip- 
ment and component parts) when sold are free from 
defects in materials and workmanship under normal use 
and service for a period of one year from the date of ship- 
ment, as evidenced by Seller's or its agent’s packing list 
or transportation receipt. Seller’s obligation under this 
warranty shall be limited to the repair or replacement of 
goods, at Seller's option, which Seller's examination shall 
disclose to its satisfaction to be defective. In no event 
shall Seller's liability for any breach of warranty exceed 
the net selling price of the defective goods. No person, 
including any dealer, agent or representative of Seller 
any other liability on its behalf. 


Seller has no obligation or responsibility for goods whict 
have been repaired or altered by other than Seller's 
employees. 


THIS WARRANTY IS THE ONLY WARRANTY MADE: 
BY SELLER AND IS EXPRESSLY IN LIEU OF ALL. 
OTHER WARRANTIES EXPRESSED OR IMPLIED, 
AND WARRANTIES OF MERCHANTABILITY AND 
FITNESS FOR ANY PARTICULAR PURPOSE ARI: 
SPECIFICALLY EXCLUDED. 


Se ave tn the back of thie Data Book 


Contact your local representative, dietributor or field sales office for further information. Listings are in-the back of this Data Book. 


10. 


11. 


WARRANTY CLAIM PROCEDURES 


Defective goods must be returned, transportation 
charges prepaid, to Seller for correction. Seller will pay 
return transportation charges for warranty repair. Upon 
redelivery of goods corrected under this warranty, the 
repaired or replaced portions shall be subject to this war- 
ranty for a period of 90 days or until expiration of the 
original warranty, whichever is later. All claims of failed or 
defective goods must be in writing and received by the 
Seller within the specified warranty period. Seller will pro- 
vide Buyer a return authorization number as authority to 
return the goods and for use in monitoring repair status. 


Repair or replacement of defective goods will be at Sell- 
er’s discretion and for the Buyer’s account when the 
cause of failure is determined by Seller's examination to 
be misuse, mishandling or abnormal conditions of opera- 
tion. In such event a firm price quotation for correction of 
the goods may be submitted to the Buyer. No repair or 
replacement work will be initiated prior to receipt of the 
Buyer's written authorization to proceed and approval of 
price, except as may be necessary to complete Seller's 
examination of the goods. If returned goods are deter- 
mined not to be defective or if the Buyer elects not to 
authorize correction at its expense of goods not covered 
by this warranty, the Seller may charge a reasonable 
amount for such evaluation. Any amounts due Seller 
under these conditions will be subject to the same pay- 
ment terms as the original sale. The Buyer will not 
recover from Seller by offset, deduction or otherwise, the 
price of any goods returned to Seller under this warranty. 


LIMITATION OF LIABILITY 


Seller’s liability on any claim of any kind, whether in con- 
tract or in tort including negligence, for any loss or dam- 
age arising from, connected with, or resulting from this 
contract (or quotation), or from the performance or 
breach thereof, or from the design, manufacture, sale, 
delivery, installation, inspection, operation or use of any 
equipment covered by or furnished under this contract, 
shall in no case exceed the purchase price of the goods 
which give rise to the claim. 


In no event, whether as a result of breach of contract or 
warranty or alleged negligence, shall Seller or its employ- 
ees, agents, suppliers, or contractors be liable for spe- 
cial, incidental, exemplary, or consequential damages 
including, but not limited to, loss of profits or revenue, loss 
of use of the goods or any associated equipment, cost of 
capital, cost of substitute equipment, facilities or services, 
downtime costs, or claims of customers of the Buyer for 
such damages. 


CANCELLATION 


a) The Buyer may cancel this order only upon written 
notice sixty (60) days prior to shipment, and upon 
payment to Seller of any reasonable cancellation 
charges. 

b) Order which are cancelled prior to shipment, if stan- 
dard items, are subject to a 15% restocking charge 
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14. 


Standard Terms and Conditions 


for those items already in production or in finished 
goods inventory awaiting shipment to Buyer. 


Orders which are cancelled prior to shipment, if 
those items are “special” or “custom” items designed 
or modified to the Buyer's specifications, are essen- 
tially non-cancellable for that portion in production or 
in finished goods inventory awaiting shipment to the 
Buyer, and are subject to full recovery costs. 


d.) Orders which are cancelled after shipment to the 
Buyer, whether standard or special, remain the 


property of the Buyer. 


PAYMENT AND COPYRIGHT INDEMNITY 


a) Seller agrees to defend at its expense any suits 
against the Buyer based upon a claim that any goods 
furnished hereunder directly infringe on a U.S. pat- 
ent or copyright and to pay costs an damages finally 
awarded in any such suit provided that Seller is noti- 
fied promptly in writing of the suit and at Seller's 
request and its expense is given control of said suit 
and all requested assistance for defense of same if 
the use or sale of goods furnished hereunder is 
enjoined as a result of such suit. Seller at its option 
and at no expense to the Buyer may obtain for the 
Buyer the right to use and sell said goods or shall 
substitute equivalent goods acceptable to Buyer and 
extend this indemnity thereof, or for goods other than 
semiconductor devices may accept the goods 
returned and reimburse the Buyer the purchase 
price therefore less a reasonable charge for wear 
and tear. This indemnity does not extend to any suit 
based upon any infringement or alleged infringe- 
ment of any patent or copyright by the combination of 
any goods furnished by Seller with other elements 
nor does it extend to any goods of the Buyer's design 
or formula. The foregoing states the entire liability of 
Seller for patent or copyright infringement. 


b) The sale of the goods furnished hereunder does not 
convey any license by implication, estoppel or other- 
wise under any proprietary or patent rights of Seller 
covering combinations of these goods with other 
elements. In no event shall Seller be liable for inci- 
dental or consequential damages arising from 
infringement or alleged infringement of patents or 
copyrights. 


GOVERNMENT CONTRACT CONDITIONS 


If the Buyer’s purchase order contains a U.S. Govern- 
ment contract number and orders products to be used in 
the performance of said contract those clauses of appli- 
cable U.S. Government procurement regulations 
directed by Federal Statute to be included in U.S. Gov- 
ernment subcontracts shall be incorporated herein by 
this reference. 


APPLICABLE LAW 


The terms of quotations and any resultant orders shall be 
governed by and interpreted in accordance with the laws 
of the State of California. 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 . Contact your local representative, distributor or field eales office for further Information. Listings are In the back of thie Data Book. 


QAVANTEK 


Avantek Sales and Distribution Network 





Avantek has a worldwide Sales and Distribution Network to 
facilitate the servicing of your microwave product needs. See 
address and telephone listings on the following pages. 


Avantek Sales Offices 


Regional and district sales offices are located in the U.S. and 
in Europe. These offices are staffed with Avantek Sales and 
Administrative personnel to handle all your inquiries regarding 
microwave products. 


Ordering 
Information 


Avantek Representatives 


Sales representatives, located throughout the U.S. and the 
rest of the world, provide local coverage for sales inquiries. 


Avantek Distributors 


Worldwide availability of locally stocked microwave products 
is provided by the Avantek Distribution Network. This organi- 
zation is committed to immediate response to our customers’ 
needs for rapid shipment and delivery of product. 


All products listed in this Data Book where the frequency 
range does not exceed 18 GHz are available through the 
distribution network. | 


aaa Sn tte back of thie Data Book, 
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QAVANTEK 


Regional Sales Offices 





EASTERN 

Avantek, Inc. 

Suite N-165 

10005 Old Columbia Road 
Columbia, MD 21046 
(301) 381-2600 


CENTRAL 

Avantek, Inc. 

Countryside Executive Center 
1226 W. Northwest Highway 
Palatine, IL 60067 

(708) 358-8963 


WESTERN 

Avantek, Inc. 

Suite 325 

4165 Thousand Oaks Blvd. 
Westlake Village, CA 91362 
(805) 373-3870 


EUROPE 

Avantek, Ltd. 

Frimley Business Park, Unit 6 
Frimley, Camberley 

Surrey GU16 5SG 

United Kingdom 

(44) 276-685753 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Direct Sales Offices .__ 


NORTHERN CALIFORNIA 
Avantek, Inc. 
481 Cottonwood Drive 
Milpitas, CA 95035-7492 
(408) 954-0311 : 


COLORADO 
Avantek, Inc. 

5690 DTC Blvd. 

Suite 130 
Englewood, CO 80111 
(303) 741-5757 


FLORIDA 

Avantek, Inc. | 
1645 Honey Bear Lane 
Dunedin, FL 34698 
(813) 787-3218 


GEORGIA 

Avantek, Inc. 

3581 West Hampton Drive 
Marietta, GA 30064 

(404) 421-9007. . 

Avantek Inc. 

102 Shenan Court o 
Warner Robins, GA 31088 — 
(912) 923-9989 


INDIANA 

Avantek, Inc. | 

6227 Constitution Drive 
Fort Wayne, IN 46804 
(219) 432-4965 


KANSAS 

Avantek, Inc. 

Suite 122 

10,000 W. 75th Street 
Shawnee Mission, KS 66204 
(913) 677-3716 
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Avantek Corporate 
Sales Offfices 


MASSACHUSETTS _ 


Avantek, Inc. 

Third Floor 

128 Wheeler Road 
Burlington, MA 01803 
(617) 272-7875 - 


NEW JERSEY 


Avantek, Inc. 

611 Lamanna Drive 
River Vale, NJ 07675 
(201) 573-8534 


NEW YORK 


Avantek, Inc. 

Suite 102 

200 Parkway Drive South 
Hauppauge, NY 11788 
(516) 864-1054 © 


PENNSYLVANIA 


Avantek, Inc. 

Suite 200 

997 Old Eagle School Road 
Wayne, PA 19087 

(215) 254-9440 


TEXAS 


Avantek, Inc. | 
Woodcreek Plaza, Suite 180 
101 W. Renner Road 
Richardson, TX 75080 

(214) 437-5694 | 


« Contact your local representative, distributor or field sales office for further information. Listings are in the back of this Data Book. 


QAVANTEK 


Avantek Worldwide 
- Distributors 





Domestic Distributors 
NORTHWEST 


CALIFORNIA (Northern), IDAHO 
MONTANA, NEVADA (Northern), 
OREGON, WASHINGTON, WYOMING 
Penstock, Inc. 

520 Mercury Drive 

Sunnyvale, CA 94086-4018 

(408) 730-0300 


Penstock, Inc. 

10800 NE 8th Street, Suite 800 
Bellevue, WA 98004 

(206) 454-2371 


SOUTHWEST 


ARIZONA, CALIFORNIA (Southern), 
COLORADO, NEW MEXICO, | 
NEVADA (Southern), 

TEXAS (El Paso area), UTAH 
Sertek, Inc. 

5356 Sterling Center Drive 

Westlake Village, CA 91361 

(818) 707-2872 | 

(800) 334-7127 (Colorado, Utah) 


Sertek, Inc. 

1046 N. Tustin, Suite “I” 
Orange, CA 92667 

(714) 997-7311 or 7314 
(619) 224-6911 (San Diego) 


Sertek, Inc. 

2111 East Broadway Road., Suite 5 
Tempe, AZ 85282 

(602) 894-9405 


MIDWEST 


ILLINOIS, INDIANA, IOWA, 
KANSAS, KENTUCKY, MICHIGAN, 
MISSOURI, MINNESOTA, 
NEBRASKA, NORTH DAKOTA, 
OHIO, PENNSYLVANIA (Western), 
SOUTH DAKOTA, WISCONSIN 
Penstock Midwest 

Countryside Executive Ctr, Suite 504 
1250 W. Northwest Highway 
Palatine, IL 60067 

(708) 934-3700 

(317) 784-3870 (Indiana) 


CENTRAL 


ARKANSAS, LOUISIANA 

(West of the Mississippi River), 
OKLAHOMA, TEXAS, (Except 
El Paso area) 

Thorson Distributing Company 
4445 Alpha Road, #109 

Dallas, TX 75244 

(214) 233-5744 (Dallas) 

(512) 345-1985 (Austin) 

(713) 558-8205 (Houston) 


NORTHEAST | 


NEW ENGLAND STATES 
NEW YORK (Upstate) 
Sickles Distribution Sales 
175 Bedford St., Suite 12 
Lexington, MA 02173 
(617) 862-5100 


DELAWARE, NEW JERSEY, 
NEW YORK (Metropolitan), 
PENNSYLVANIA (Central and 
Eastern) 

Penstock East 

124B Little Falls Road 

Fairfield, NJ 07006 

(201) 808-1414 


Penstock East 

2919 Maple Shade Road 
Ardmore, PA 19003 
(201) 808-1414 


DISTRICT OF COLUMBIA, 
DELAWARE, MARYLAND, 
NEW JERSEY, PENNSYLVANIA 
(Central and Eastern), VIRGINIA, 
WEST VIRGINIA 

Applied Specialties, Inc. 

10101 G. Bacon Drive 

Beltsville, MD 20705 

(301) 595-5393 (Metro D.C.) 
(301) 792-2211 (Maryland) 

(800) 638-8555 


DISTRICT OF COLUMBIA, 
DELAWARE, MARYLAND, 
NORTHERN NEW JERSEY, 
METRO NEW YORK, 
VIRGINIA, WEST VIRGINIA 
Nu Horizons | 

6000 New Horizons Blvd. 
Amityville, NY 11701 

(516) 226-6000 


Nu Horizons 

8975 Guilford Road, Suite 120 
Columbia, MD 21046 

(301) 995-6330 


Nu Horizons 

39 US Route 46 
Pinebrook, NJ 07058 
(201) 882-8300 


SOUTHEAST 


ALABAMA, FLORIDA, GEORGIA, 
LOUISIANA (East of the Mississippi 
River), MISSISSIPPI, NORTH & 
SOUTH CAROLINA, TENNESSEE 
Applied Specialties of Florida 

8420 Ulmerton Road, Suite 406 
Largo, FL 34641 

(813) 530-7309 

(800) 722-4599 


Component Distributors, Inc. 

11309 S. Memorial Parkway, Suite F 
Huntsville, AL 35803 

(205) 883-7501 


Component Distributors, Inc. 

312 So. Harbor City Boulevard, Suite 3 
Melbourne, FL 32901 

(407) 724-9910 

(800) 558-2351 


Component Distributors, Inc. 

6264 Crooked Creek Road, Suite 2 
Norcross, GA 30092 
(404) 441-3320 


Component Distributors, Inc. 
5505 Creedmoor Road, Suite 206 
Raleigh, NC 27612 

(919) 787-7311 


International Distributors 


CANADA 


Allan Crawford Associates 
5835 Coopers Avenue 
Mississauga, ON L4Z 1Y2 
(416) 890-2010 


Allan Crawford Associates 
6815 8th Street, N.E., Suite 135 
Calgary, AB T2E 7H7 

(403) 295-0822 


Allan Crawford Associates 
2625 Queensview Drive 
Ottawa, ON K2B 8K2 
(613) 596-9300 


Allan Crawford Associates 

6505 Trans Canada Hwy, Suite 300 
St. Laurent, PQ H4T 1S3 

(514) 747-7878 


Allan Crawford Associates 
410-212 Brooksbank Avenue 
N. Vancouver, BC V7J 2C1 
(604) 988-2195 


ENGLAND, SCOTLAND, 
IRELAND, WALES 
Wave Distribution LTD 
Laser House 

132/140 Goswell Road 
London EC1V 7LE 
England 

(44) 1-251-5181 


FRANCE, BELGIUM, LUXEMBURG 
Scie Dimes 

1, rue Lavoisier Z.I. B.P. 25 

91430 Igny, France 

(33) 1-69-41-8282 


international Distributors 
(contd.) 


ae asses a a back af thie Data Book. 
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QAVANTEK 


International Distributors 
(continued) 


ITALY 

BF Ibexsa SpA 

18 Via Massena 
20145 Milano, Italy 
(39) 2-33100535 


BFI Ibexsa SpA 
Viale Parioli, 63 
00197 Roma, Italy 
(39-6) 88-70-1941 


JAPAN 

Yamada Corporation 
Shin-Aoyama Building East 
1-1, 1-Chome Minamiaoyama 
Minato-Ku, Tokyo 107 Japan 
(81) 03-475-1121 


Sales Representatives 


ARIZONA, CALIFORNIA 
(Southern), HAWAII, 
NEVADA, NEW MEXICO, 
TEXAS (EL PASO Area) 


Cain Technology 

2111 E. Broadway Road, Suite 5 
Tempe, AZ 85282 

(602) 966-4322 


Cain Technology 

16525 Sherman Way, Unit C-4 
Van Nuys, CA 91406 

(818) 904-9392 


Cain Technology 
1046 N. Tustin, Suite | 
Orange, CA 92667 
(714) 997-7311 


Avantek, Inc. . 481 Cottonwood Drive, Milpitas, CA 95035 


Yamada Corporation 

Higobashi Shimizu Building, 14F . 
3-7, 1-Chome Tosabori 

Nishi-Ku, Osaka-Shi 550 sepa 
(81) 6 449-1101 


THE NETHERLANDS 

BFI Ibexsa B.V. 
Bruistensingel 118 

5232 AC S'Hertogenbosch 
The Netherlands 

(31) 0-73-408-256 


OREGON, WASHINGTON, 
IDAHO (Northwestern to Boise) 


Cain-Sweet, Co. 

10800 N.E. 8th St., Suite 800 
Bellevue, WA 98004 

(206) 462-2118 


MARYLAND, VIRGINIA, 
WEST VIRGINIA : 
DISTRICT of COLUMBIA 


Applied Engineering. Consultants 
10101 G. Bacon Drive 

Beltsville, MD 20705 

(301) 595-5393 (Metro D.C.) 
(301) 792-2211 (Maryland) 

(800) 638-8555 (All other) 
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. Avantek Domestic 
Distributors/Sales Representatives 


SWITZERLAND 
Kontron Elektronik 
8010 Zurich 
Bernerstrasse Sud 169 
Switzerland 

(41) 1-435-41-11 


WEST GERMANY, WEST 
BERLIN, AUSTRIA 

Kontron Elektronik GmbH 
Oskar-von-Miller Str 1 
D-8057 Eching bei Munchen 
West German 

(49) 08165-77-388 


MINNESOTA, 

NORTH & SOUTH DAKOTA 
IOWA (Northern), WISCONSIN 
(Except Southeastern) | 
Electronic Sales Agency, Inc.. 

8120 Penn Avenue South, Suite 160 
Bloomington, MN 55431 

(612) 884-8291 


NEW ENGLAND STATES 


R. J. Sickles Associates — 
175 Bedford Street, Suite 12 
Lexington, MA 02173 

(617) 862-5100 


NEW YORK (Upstate) 


Robtron 

53 1/2 Jordan Street 
Skaneateles, NY 13152 
(315) 685-5731 


+ Contact your local representative, distributor or. field sales office for further information. Listings are in the. back of thie Data Book. 






AUSTRALIA 


Bendixsen Pvt. Ltd. 

10 Spring Gully Place 
Wahroonga NSW 2076 
Australia 

(02) 489-7775 


DENMARK 

BFI Ibexsa Danmark A/S 
Skt. Olsgade 22B 

4000 Roskilde 

Denmark 

(45) 2-360220 


FRANCE, BELGIUM, 
LUXEMBURG 

Scie Dimes 

1, rue Lavoisier Z.I. B.P. 25 


91430 Igny, France 
(33) 1-69-41-8282 


GERMANY 


Kontron Elektronik GmbH — 


Oskar-von-Miller Str 1 
8057 Eching Bei Munchen 
West Germany 

(49) 81665-77-376 


Kontron Elektronik GmbH 
Maybachstr. 39 a 

7000 Stuttgart 30 

West Germany 

(49) 711-8917-137 


Kontron Elektronik GmbH 
Markt 71 

5205 St. Augustin 1 

West Germany 

(49) 2241-29046 


Kontron Elektronik GmbH 
Konigsreihe 2 

2000 Hamburg 70 

West Germany 

(49) 40-68295-126 


INDIA 


Hinditron Services Pvt. Ltd. 
Eros Bidg., 5th Floor 

42 Maharshi Karve Road 
Churchgate 

Bombay, India — 400020 
(91) 22-09-20/22-39-89 


Hinditron Services Pvt. Ltd. 
33/44A, Rajmahal Vilas Extn. 
8th Main Road 

Bangalore, India — 560080 
(91) 363139/365734 


Hinditron Services Pvt. Ltd. 
Emarald House, 5th Floor 

114, Sarojini Devi Road 
Secunderabad, India — 500003 
(91) 82-11-17/82-37-51 


ISRAEL 


Gallium Electronics, Ltd. 

P.O. Box 1379 

5 Ussishkin Street 

Ramat Hasharon, 47100 Israel 
(972) 03-540-2242 


ITALY 


BFI Ibexsa SpA 
18 Via Massena 
20145 Milano, Italy 
(39)2-33100535 


BFI Ibexsa SpA 
Viale Parioli,6é3 
00197 Roma, Italy © 
(396) 88-70-191 


JAPAN 


Yamada Corporation 
Shin-Aoyama Building East 
1-1, 1-Chome Minamiaoyama . 
Minato-Ku, Tokyo 107, Japan 
(81) 03-475-1121 


Yamada Corporation 


Higobashi Shimizu Building 14F 


3-7, 1-Chome Tosabori 
Nishi-Ku, Osaka-Shi 550 Japan 
(81) 6 449-1101 


KOREA 


Sangsoo Electronics Company 
Kyungho Bldg., Suite 303 


25-2, Yoido-Dong, Yungdeungpo-Ku 


Seoul, Korea 
(82) 2-780-5360~2 






Avantek International 
Sales‘Representatives 





THE NETHERLANDS 


BFI Ibexsa B.V. 
Bruistensingel 118 

5232 AC S'Hertogenbosch 
The Netherlands 

(31) 0-73-408-256 


PEOPLE’S REPUBLIC OF CHINA, 
THAILAND, MALAYSIA, BRAZIL 


Esoon Enterprises, Inc. 

6916 Stella Link Road 

Houston, TX 77025 

(713) 666-2538 or (713) 666-9135. 


SPAIN 


BFI Electronica S.A. 

Paseo Marques de Zafra, 38. Bis 
28028 Madrid, Spain 

(34) 91-255 95 03 


SWEDEN, NORWAY, 
FINLAND — mah 


BFI Ibexsa Nordic AB 
Lovangsvagen 8 

P.O. Box 3040 

S-194 03 Upplands Vasby 
Sweden | 
(46-8) 826-99-00 


SWITZERLAND 


Kontron Elektronik AG 
8010 Zurich 
Bernerstrasse Sud 169 
Switzerland 

(41) 1-435-41-11 


TAIWAN 


Sertek, International, Inc. 
3rd Floor, Section 2 

135 Chien Kuo North Road 
Taipei 10479, Taiwan R.O.C. 
(886) 2-501-0055 


YUGOSLAVIA 


Belram S.A. 

83 Avenue des Mimosas 
1150 Brussels, Belgium 
(32) 2-734-33-32 


nN ES Sa ee rere 
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